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(57) The co.p„v„., „, ^^^^^^^^ pha„.„,.,j„, 
prope„.es. They, f„, exa.ple. J.p„ve he.o.he„losl„l 

.nh.b.t putelet agsre^.tioh and phosphodi.steraae. have calei™ ' 
.nt.80„..t activity and l„p„ve peripheral o.„en,tio„. The=e 
pro-crtie. .aVe the to.p..„„d. „„f„l e.g. the treatment of 
v,.c„la, d.aea«es aa f.r „a„p,e. intermittent claudication 
arthere, , is. thrn.hetic disease,, .yoeardial ische.ia, '.yo- 
a d.al .nfarct. coroner, dis.asea, cerebral i„he„a, cer hr 1 
.nfarc, diabetic .l,ro.n„iopath,, arterial olcer, ...naod./ 

dro„ vaaospaa., chronic venooa inaorf iciency, venous olcer or 
haemorrhoids. 

Funher^ore, the compounds of the Invention are inhibitors of the 

; ^"'^^ ^^-p--en.e ... .... 

actlvuy. These properties .ake the co.poonds useful e.g fo. the 
treatment of inflammatory diseases hv. . • 

. diseases, hypersensltizatlon and a<!^^,™, 

well as skin diseases, e.g. psoriasis. 



. ../2 
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(10)606087 - ^ 

Claih 

1- A compound of the formula I 



f 

!.' ! i 

!..'..« 



•Ikoxy, low,r .Ik.noylox, or lower .llvl ..^ .u 

HI V , , *l^yl» phenyl. lower alkvl 

.u,u.i.o, «.>o„„ p..„«™.L.T:„ 1" °' *' 

.un.„u„„,.„.„o. p..„,i„»„„ : :::: 

.:.ur..o. -n..or pr Zu^::™^^^^^^ 

aixyiamino, halogen, carboxv or low«r. .lu ^ower 
bivalent methylenodioxy; C^-C^alkoxy; and 



or wherein the ring a i 



9 8 is monosubstituted by hydcoxv m„»K 

I yacoxy, methoxy or ethoxy. 
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dl8ubstitut«d by mothoxv .nH ^ ^ " 

,« -dimethoxy substitution that r. o- 

c-.... ...... . j::.\it:\~^^ - - 

:::::r:^:~^^ - 



• » 



1 • 
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15 



20 




•3,4-dihydro-3-phenyl-2H-l-ben2opyran derivatives-. 

pr...„t invention r.l-f. to i.ofl.vn. (S 3.A-dihydro-3- 
ph«nyl-2H-l-b«nzopyr«n«) of. the forwila 1 

r 

U S I (I). 

\'>' 

Mr.,», or .h. ,„.p. 0, .„j 

« ..b.tU...d b, lo.„ .11,1 „a,„ pK.„,j, ,. „ 

W^l'bT"' ; c.'bo.,. 
!<»« .)k,lc..b.„„. .lb,l„.,d., L., 



•Ikyl'tilfonyl; |ih.iiyl,„lfo„,i; lover .11,1 , ^ 

-.1..... C..W or .lW,c.,b,„,l ,0° ; 

..Wit.... «;JrTL?x;! r " 

or .h.r.ta th. ring B 1. ~„,.„b.tU«.d b, h,Jro»y .«K 

:::ir:;::.r:; :.r:r r 

»e 01 ^ ,4 -dlaethoxy •ubstitution that R' b« 

•«d/.r „l,r., ' ' •"">'■ ""'OS". Mrcy 

•wi lalca thereof, proeoaaoi Jn, .1. 

Pb.r»c,.tlc.l co.po.» .X " 

•»r::\r:;t ™T:rr 
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Lover alkanoyl a, such or In composed radicals like lower allcanoyl- 
vaLrt;/' - 

Halogen Is preferably fluoro or chloro. but .ay be also bro.o or 
lodo. 

nyl Is -S02"lover alkyl. 

tlv.l, (Alk-lover alkyl). 
in low., .u„, 

.^r .Ik,,,. „,„,. uver .lk,U.l,.. ^ 
ox, group 1„ ,<,„„ ^^^^^^ 

salt, are p„f„aU, ph.„.„„tlc.n, .eceptabU .aUa. ..p„l.l„ 

o., " -^Vall.. ..„k al 

saics, e.g., the sodium, ootaaalnm j 

„j , ' PocassluB, niagnesluin or calcium salt- or 

advantageously easily crvat-in,* 

am»o„<. « / "ystalllzlng ammonium salts derived from 

aliphatic Pl>o.phorlc. nitric or parcMorlc acid; 

•liphatlc or .ro„tlc oarb.,„lc or aoU.nie acH.. .... 
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acetic, propionic, 

gluconic, cltri,. ' Slycolic. i-^.. 

■■«'■ .. ..corbie .c„. ■ " 

the purpose, of i. , 

»o„....re .T'''"* On,, K ° 

- — pretr.r ""^ ""---tr^ 
^''^ compounds of this in 

P-P"tles. They fl «-*ll>it valuabi 

properties „ake thl Peripheral oxv ^''^ "^<=^"» 

---^ar disease: aa^r-'^' ""^"^ -./CtrT^"* 
;--aclero.l3. throlr,? ' X^tT' " 

"J^'ial Infarct, coronary "^^o^ardlal 1. K ' 

^"^a-ct. di3betlc .le 'Cerebral la . 

-03pa:„t::r"^"^' rt' ~ 

••ae^orrholda. "''^ ^^''O"" Insuffi,. ^^y^aud's 

venous uieer or 

''"rthermore th 

'•"l^lty. n,,^^ ' ^^-^^Po^ygenaae and h '"''^''^tora of the 

^«at»ent of . ''"""^"^^ »ake the c/ " """o-ydatlve 

- «^^n dlaeaaes, e , "^-enaltl.t//-^- '"^ 

' P-orlaals, aathna aa 



^Saorheologiea, 

Vitro pha """''"-^o^ parameter. 

— - - -crihed :;zz:r 

according to 



TEITEL (Blood Cello. 3 55-70 ^^tm\^ j ^ 

^ ^' '0 (1977)] and SCHMID and SCHOENBEIN 

VASA. 4. 263-270 (1975),. I„ a second „odel. the he.o.heolo.ical 
improvement la analysed with the yield shear stress technique 
according to KIESEWETTER et al. (Blblthca. haemat. 47. 14-20 (1981)J 
and KIESEWETTER et al. (Blorheology. 19, 363-374 (,;;2),. Results 
are obtained by calculating ED50 in ^ (concentration of substance 

it^D o'T ^ * to Ca- stress). 

The ED50 values are, i„ the case of the compounds of the invention 
approximately 0.05 nM or above. ' 

«=AMP-phosphodie«tera«p l^hlbit:<«n 
The inhibitory effect of the compounds of the invention on cAMP- 
Pho-phodiesterase activity can be e.g. obtained according to 

BERET2 et al. jBiochem. Pharmacol. 35, 257-262 (1986)]. Phosphodi- 
esterases are obtained from fresh human platelets or fresh human 
aorta. The effect of the compounds on cAMP-phosphodiesterase of 

tilt d r T"" -»P-"«^3 to be 

tested from 1 to 100 ,M. IC50 values (concentration which is 
necessary to inhibit 50 % of the reaction) can be determined in 
or e. to evaluate the activity of the compounds. They are approxi- 
mately 1 ^ or above in the case of the compounds of the invention. 

-I"»Mtion o f platelet a.c.op ,^.... 
The inhibition of platelet aggregation can be e.g. demonstrated with 
e Pharmacological model of washed human platelet collect o 

CA^mVE e t al. {Ann. Biol. Clin. 41. 167 (1983)] and BERET2 et al. 
IBlochem. Pharmacol. 35. 257-262 (\0H(^\\ d , 

calculating IC50 ( obtained by 

of pl te " ''^ "--pound which inhibits 50 X 

como /T'""""^' case of the 

compounds of the invention, approxi^tely 1 pK or above. 



% 
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Calcium antaeonlat act^v^^Y 
The evaluation of the property to Inhibit the contraction Induced by 
calcium chloride or potassium chloride depolarized rat meaentery can 
be made e.g. using the method described by BROCKAERp and GODFRAIND 
[Eur. J. Pharmacol. 53. 281 (1979)]. The inhibitory effect of the 
compounds is expressed as the concentration necessary to inhibit 
:>0 X of the Initial contraction obtained with CaClz. 

^) Periphera l oxvgenamnn 

The effect of the compound, on peripheral oxygenation can be 
measured e.g. according to SUNDER-PUSSHANK [AngioloKV 32 
686-698 (1981)J and HAUSS (in "Oxyg Transo ' ' ''"f'/'' 

1 3 ^r^nsp. tissue In Experlnental 

:V ' --'-""tlon „a eo.p„ea b.t.„„ cont„, 



" l"""""" of fhe 5-n.v..yr r-,^„.^ 

~c. di„, „ |P„.t,„.ndi„. a. 783-804 (1,8,» 

.ff.ct of tb .o.po.„a. of ,bo ,„ve„tlo„. Ho.o .„ 

K» ™ " " °' " - »f «•> " lOOO 

CSO V ,oo„co„t„..,„ o, co.,o«„d „b,cb ,.b,bU. 50 X of 

7) Inhibition of the ^7-^4^^ 

" |Pro.t.gl.„di„. as. 783-804 (1984)1. 
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17' I r? """"" "«P»««... ...lo- 

tion, sol. ,o„, o, .h. co.po„„., eo ,„ ,,1, 

1 (c„„„„„..o„ Of tk. e„.^„„, j» 
12-llp<„,g„,tlon). For th. coimound, of ,h. , 

i,ior.pp™«i...i, r:: 

applied before titration with Na^SeO,. The effect of th 
on antioxydatlon activity 1. studied by add IT/, ' 

compound to be tested of 25 to 500 , °' '''^ 

escea ot /5 to 500 ppn (equivalent of 25 «f 
coii(pound/2 e larH «;nn 

H na/^ g lard to 500 pg of coiapound/2 g lard) B».. w 

~"o:::r:-— 

frefrred .„ tho l.ofl.v,„. „ .h. fo™i. ,, .h.„,„ 
.»<l »• t.g«kor f.„ . b,..l.„t Jl " 

»n.u.«...u. „ ,„.«u«j r r:: rir'T """" " 

Mros.„, or th. ,„„p, OR .„d li" tZ.T\ " 

."totod or .„.«n:od ,0 . ' rv ' 

"•no. ,o.or .U,l,„.„,. d.-w/ ,L; T" 

cyano. lover alkvl«ulf , T -Ikylcarbaiioyl . 

alkylaulfonyl; phenyl. „lfo„yl; .^^^ ^^^^^ 



substituted by halogen, carboxy or lower alkoxycarbonyl; lower 

a koxy which 13 substituted by carboxy or lower alkoxycarbonyl; or 

bivalent nethylenedloxy; 

or wherein the ring B 1, monosubstltuted by hydroxy or «.ethoxy 
provided that R' Is other than hydroxy, .ethoxy or ethoxy. ir^he 
group OR represents hydroxy, nethoxy or ethoxy 

r!":*:;'^^^''^ ' -'♦^-y. provided m case 

of 2 .4 -dlcethoxy substitution that R' and R" are other than 
methoxy. If the group OR represents methoxy; 
with the proviso that the ring B .ust be substituted. If R- i, 
hydroxy and the group OR represents hydroxy or ^ethoxy 
and pharaaceutlcally acceptable salts thereof. 

Particularly preferred are the Isoflavans of the formula I. wherein 
the group OR represent, hydroxy, lower alkoxy or lower alkanoyloxy 

ne of the radicals R- and R" represents hydroxy, lower alkoxy. 

ower alkanoyloxy or lower alkyl and the other one Is hydrogen; or 
groups OR and R' together for» a bivalent .ethylenedloxy r dlcal 
which is unsubstltuted or dlsubstltuted by phenyl, and R" Is 

1' dT' V: "^^'"^ '>^-^-t -thyl- 

ZT::: : --^-"--^ or dl-ubstUuted by phenyl, 

and R is hydrogen; and the ring B Is unsubstltuted or substituted 

ail o "h T\ ''^^ «l'-noyl- 
a.lno phenylsulfonyla.l„o; carboxy. lower alkoxycarbonyl car- 
bamoyl, lower alkylsulfonyl; lower alkyl whl.b / wT' 
hfllo.o« u , ^ aubstltuted by 

"tho,,. 1, a, ,„„p „, r..r...„t. ^tho,,: 
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with the proviso that the ring B must be substituted, if R* la 
hydroxy and the group OR represents hydroxy or nethoxy; 
and pharmaceutlcally acceptable salts thereof. 

Especially preferred are the isoflavans of the formula I. wherein 
the group OR represents hydroxy; lower alkoxy or lower alkanoyloxy; 
one of the radicals R* and R" represents hydroxy, lower alkoxy, 
lower alkanoyloxy or lower alkyl and the other one is hydrogen; or 
the groups OR and R' together fora. a bivalent .ethylenedioxy radical 
which is unaubstituted or disubstituted by phenyl, and R" la 
hydrogen; or the groups OR and R" together fom a bivalent aethyl- 
enedioxy radical which is unsubstituted or disubstituted by phenyl, 
and R* la hydrogen; and the ring B is unsubstituted or substituted' 
by lower alkyl. lower alkanoyloxy, halogen, amino, lower alkylaaino. 
di-lower alkylaolno, or lower alkoxy which is substituted by 
carboxy or lower alkoxycarbonyl; or ring B I. 3,4-di»ethoxy-sub- 
stltuted; 

with the proviso that the ring B must be substituted, if R' is 
hydroxy and the group OR represents hydroxy or methoxy; 
and pharaaceutically acceptable salts thereof. 

Subgroups of the compounds of the Invention are represented by 

(a) the compounds of the formula I which are 7.8-disubstituted. i.e. 
wherein R' represents hydrogen; 

(b) the compounds of the formula I which are 6,7-dl.ubstltuted. i.e. 
wherein R" represents hydrogen; and 

(c) the compounds of the formula I wherein the ring B i. substituted 
as defined above with the exclusion of all hydroxy, lower alkoxy 
and methylenedloxy substltuents (but 1. not unsubstituted). 

In particular preferred are the compounds of formula I. wherein the 
ring B la unsubstituted. monosub.tltuted • . 3- or 4-posltion by one 
of the substltuents mentioned or disubstituted in 3- and *-po.it^on 
by methoxy. Especially preferred are the compound, of the formula I. 
wherein the ring B is monosubstituted in 4-po«ition. 
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Above all are preferred the compound, of f„™. i , . 
•) b, r.docin, , eo.po«nd of tfc. f„™j. „ 



r 



(11) 



Wherein the group CX,X, reyre.ent. « c-rh« i 

ring B. OP ' 0«. «" .„j,„ 

b) b, ,.d«cl„, . eo.p„.„d „, f.^,. 



r 

I » I 

I B 5 

sy 



(HI), 



wherein OR. R» . 

"p"..« rod,;.', ITS' '" > " 

-"b •i~lt.™ou. r.d„otio» ' »PtIon.ll, 

groups OR, R» o" 



• 

• • • 



(IV), 
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c) by reducing a compound of the foraula IV 

i B n 

wherein OR. R'. r" ^nd ring B are as defined under formula I or 
represent radicals which are convertible to the groups OR. R-, r- 
-d/or ring B as defined under formula I by reduction, and i» an 
anion, optionally vlth simultaneous reduction occurring vlthln h 
groups OR. R', r" and/or ring B. or 

d) by reducing a compound of the formula V 

r 



• • i ^ - 

• I B tt 



\/ 

wherein the group m.R^ represents a tertiary amino 

R' B" o-j 4 ^ tertiary amino group and OR, 

. R and ring B are as defined under formula I or represent 
radicals which are convertible Present 
rln. R „ ^ « u onvertlble to the groups OR, R'. r" and/or 
ring B as defined under formula I hv ^^a ^4 

I '>y reduction, optionally with 
simultaneous reduction occurring within M, « 
ring B- ^""P'' ^ ' ^" «nd/or 



iTa'ot'h' ' ""^-"^ ^o-^a 1 

into Ih 7"°""' ^' — - 

salt Into the free compound or into another salt ,nH/ 
a reaiilMn. f «"'ui.ner salt, and/or converting 

resulting free compound of the formula I having .alt-for„l 
properties into a salt »n^/ »alt-formlng 

• "^P-^tlng a resulting ,ixtuie of 

reolsomers or optical isomers, such as a dlastere isome 
- xt re, into the individual stereoisomers, optical isomers r 

»lxtures. such a. a racemate. into the optical isomers. 
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l^cess^: The reduction can be accon^Ushed e.g. with hydrogen In 
the presence of a hydrogenatlon catalyst, preferably Pd/C. and also 
e.g. platinu. or platlnu, dioxide, optionally ,n the presence of a 
promoter, e.g. an acid, such as an Inorganic acid. e.g. H.SO.. HCl 
or HCIO,. an organic carboxyllc acid. e.g. acetic acid or trlfluoro- 
acetlc acid, or an organic sulfonic acid. e.g. phenyl sulfonic acid 
p-toluenesulfo„lc acid or methanesulfonlc acid, optionally In the ' 
presence of an Inert aprotlc or protlc solvent, or .Ixture. thereof 
and at a hydrogen pressure of 1 to 50 bar (cp. Srabo et al., Acta ' 
Chl». Acad. Scl. Hung. 90. 381 (1976); Bull. Che». Soc. Japan 37 
601. 60M1964); Aust. J. Che„. 31. .55 (1978); Tetrahedron Uu.' 

Another possibility to reduce the compounds of formula II wherein 
CX.X^ represent, carbonyl and the dotted line Is a bond, the 
isoflavone Intermediates of fonnila Ila. 

r 

6 ! - 

wherein OR R'. ring B are a. defined under for..la I. is 

given by the Cle^ensen reduction. I.e. with amalgamated ,l„c 
concentrated HCl and optionally e.g. acetic acid (cp. Bull. cL. 
Soc. J.pa„ 37, 601, 606 (H64)|. 

The i.o,l..o„„ „, „. ^ ^^^^^ ^^^^^^^^^ ^ 

p«r se, e.g. by 
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1) reacting a compound of formula VI 

r 

"^ /\ 

1 i (VI) 

wherein OR. K\ R" and ring B are a. defined under formula I, with a 
derivative of formic acid under cycliiation conditions, or 

2) reacting a compound of formula VIII 

f 

RO^ /OH 



(VIII) 



Wherein OR. R', R" and ring B are as defined under formula 1. with 
an agent suitable for forming the isoflavone by oxidative 
rearrangement and cyclization. 

^' reaction consists of the condensation of the acti- 
vated CHz group of the compound of formula VI with a derivative of 
formic acid followed by cyclization. Useful formic acid derivatives 
are e.g. dlmethylforaamide. triethyl orthoformate or ethyl formate. 
Cyclization agents that can be used are e.g. methanesulfonyl 
chloride/boron trifluoride etherate 
(cp. J.C.S. Chem. Comm. 1226, 78). POCl, (cp. C.A. 81 
135890h (1974) and C.A. 81. 25496b (1974)J. pyridine Ind plperldlne 
cp. Indian J. Chem. 15B. 238 (1977); C.A. 82. 22970q (1977)J. HCIO, 
Up. J. Chem. Res. (S) 1978, 47) or sodiua 

Icp. Bull. Chen. Soc. Jap. 53. 831 (1980); Indian J. Chem. 6. 
485 (1968)1. 

The intermediates of fonmln vt w . 

°' rormula VI can be prepared e.g. by reacting a 

phenol of formula XII 
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r 

^\/\ /OH 

? ii (XII), 



wherein OR. R' and R" are as defined under formula I, with a 
phenylacetic acid derivative of the formula XIII 



1 B S (XIII), 

wherein Z preferably 1» cyano or halocarbonyl, especially -COCl, and 
the ring B Is as defined under formula I, In the presence of a Lewis' 
add catalyst, e.g. a metal hallde, such as ZnClj, AlClj or FeCl,, 
In a Houben-Hoesch or Frledel-Craf ta acylation reaction, respect- 
ively Up. Merck Index, 10th Edition, ONR 46 and 33J. 

Another possibility to obtain the compounds of formula VI Is 
e.g. the Fries rearrangement Icp. Merck Index, 10th Edition, ONR 33] 
which comprises the reaction of a compound of formula XII as defined 
above with a compound of formula XIII, wherein 2 represents halo- 
carbonyl, in the absence of any Lewis acid catalyst resulting in the 
corresponding phenolic ester which rearranges under treatment with 
one of the Lewis acid catalysts mentioned above to the ortho-pheno- 
lic ketones of formula VI . 

The novel isoflavones of the formula Ila 



I n B 

R'/ ^yv'V\ 



(Ila) 



.hor,i„ OR. ... , .„ „ ^^^^ ^^^^^ 

.ct , ^ 

Of the present Invention. 

the fo™l. Ila described in the ex..pl... 

to^^ the c,cU„tie„ „h.„ed either 1„ the presence of 

Z i " I - " I'P- Che.. 

S.C. Perkl. Tr. 1 W*. 305, J. ch... Sec. (C) mo. ,25 or 

C.» Chi. Uel. nZ. 28, Umn or e... .u^ 

..IJ Icp. a™,. s„per. S,„lu (,,,3,. p,. j., , ' 

::::: rr'"' " - ~ ^-«'- 

...1! n '"'"""■■•"■""» -""-Mroxy-ecetephe^n. .uh .„ 
.ptl.n.ll, ..h.t.t„.ed he„.ldeh,d. e.,. .„ rh. pre.e„c. of . be.e 
such as NaOH or KOH. ' 

The compounds of the formula II. wherein TY Y 

»v . J , • CXiXz represents carbonyl 

Lit "~ " - te. 

can be prepared e.g. by selectively reducing the double bond In an 

Isoflavone Intennedlate of the formula Ila e . with K ^ 

Pd/C catalvst In *' Mrogen and a 

catalyst in the presence of a tertiary amine e . t.t »k , 
amine* nr u4>-k u a«ne, e.g. trlethyl- 

wne, or with Hj^^Pd/C In dloxane, or with UMic 

ethanoUc buffer oH 9 lo f c v " *" 

ouiier pn 9-10 (cp. Szabo et al.. Act« n.^- * j „ . 

Hung. 90, 381 (1976)]. 
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The compounds of formula II, wherein CX,X^ represent, hydroxy- 
methylene and the dotted line la no bond, the Isoflavanol Inter- 
mediates of fonnula lie, 



«\A.A. 

I u I 

nor \ I B ii 

•v • 



(lie) 



can be prepared e.g. by selectively reducing an Isoflavone of 
formula Ila or an Isoflavanone of fonnula lib. e.g. with hydrogen 
and Raney nickel; or with H^^d/C In ethanol. or with H,^d/C In an 
aqueous ethanollc buffer pH 3-9 (cp. Szabo et al.. loc. clt.]. 

Iioce^: The reduction according to process b) Is accomplished 
e.g. by applying the same reduction means as listed above for 
process a), preferably by the use of H.^Pd/C. The starting materials 
of formula III can be prepared e.g. by selective reduction of the 
carbonyl group In a corresponding coumarlne. e.g. with KBH. (cp. 
Tetra edron Utt. 24. 3993 (1983)J. Another possibility Is given by 
reacting a compound of formula lie first with an acetylatlng agent 
e.g. acetic acid, and then eliminating acetic acid (cp BuU Chem' 
See. Jap. 37, 606 (1964)}. ^ 

IlScess^: The anion can be e.g. the anion of any strong 
inorganic or organic acid. e.g. hallde. such as chloride. The 
reduction according to process c) can be performed e.g. by applying 
the same reduction means as listed above for process a). refeMl 
y the use Of „.,P.^p„c. .He starting Isoflavyllum saUs of 
formu a IV can be obtained e.g. by reaction of a compound of 

nTr IcldL^'^'dr-^'^^"^"^ """"^"'^'^ 2-phenylmalondlaldehyde 
J. Chen. 34, 2647 11981)J. 



Proce33 d) ; The group KRjRz represents preferably N,N-dl-lower 
alkylamlno, N-plperldlno, N-piperazlno and especially H-morphollno. 
The reduction according to process d) Is acconpllshed e.g. by 
applying the sane reduction means as listed above for process a) , - 
preferably Hz^Pd/C. The starting materials of formula V can be 
prepared e.g. by reacting a corresponding sallcylaldehyde with an 
optionally substituted 2-tert. amlnostyrene under heating (cp. 
J. Chen. Soc. Perkin Trans. 1 1982 . 1193], 

If any Intermediates mentioned contain Interfering reactive groups, 
e.g. carboxy, hydroxy, amino or mercapto groups, such may advan- 
tageously be temporarily protected at any stage with easily re- 
movable protectlns groups. The choice of protecting groups for a 
particular reaction depends on several factors, e.g. the nature of 
the functional group to be protected, the structure and stability of 
the molecule of which the substltuent Is the functional group, and 
the reaction conditions. Protecting groups that meet these condi- 
tions and their Introduction and removal are known to the art and 
are described, for example, in J.F.W. McOmie, "Protective Groups In 
Organic Chemistry", Plenum Press, London, New York 1973. 

Depending upon the reaction conditions, the compounds of formula I 
are either obtained in the free form, or as a salt thereof. Any 
resulting base can be converted Into a corresponding acid addition 
salt, preferably with the use of a therapeutically useful acid or an 
anion exchange preparation, or resulting salts can be converted into 
the corresponding free bases, for example, with the use of a 
stronger base, such aa a metal or ammonium hydroxide or a basic 
salt, e.g. an alkali metal hydroxide or carbonate, or a cation 
exchange preparation. On the other hand, compounds of formula I 
containing acidic groups, e.g. carboxy or a phenolic hydroxy group, 
can be converted Into salts in a manner known per se by treating 
with a base, e.g. an alkali metal hydroxide or alkoxlde, an alkali 
netal or alkaline-earth metal salt, e.g. sodium hydrogen carbonate, 
ammonia or a suitable organic am><.. The free compounds can be 
obtained by treating such salts with an acid. In view of the close 



relationship between the free compound, and the coopounda In the 
form of their aalts. whenever a compound la referred to In this 
context, a corresponding salt la also Intended, provided such Is 
possible or appropriate under the clrcumstancss. 

The compounds of formula I contain at least one asyo»etrlc carbon 
atom m position 3 and can be found as R- or S-enantlon.ers as well 
« enantiomeric mixtures thereof, such a, a racemate. The present 
nventlon Is Intended to Include all these forms, also those further 
Isomers, and mixtures of at least two Isomers, for example a 
dlastereolsomerlc mixture or enantiomeric mixture, which become 
possible If one or more further asymmetric center(s) are present 
Within the molecule. 

Any re.„Ui„, .1„„„. ^^^^^^^ 
tectrlc !,..„, e.„ b. separated .„ th. ba.l. of ,k. ph,.,„. 
Che. C.1 dlffe„„„ the c.„«i..,„.., ^„,^ ^^^^ 
• ingle dl.«.re.l.„„„, r.ce.ate., „ geo.etric I.o.era. tor 
«a.ple by ehr.^tosraph, and/or fractional cry,t,lll..t).„. 

Any re.„Ul„g enantloo.rlc .l.ture.. .„b a. race.atee. can be 

b " »Ptic.U, active .o„e„t. „r 

-Ith tb. aid .lcreorga„la.a, or by e.g. reacting an aoldlc end 
prodnct .Itb an optically active ba.e that fonaa a.u, .1 b b 
r.ce.^c acl . .„d aeparatlng the .alt. obtained In tbla .a n for 

'-e -i...ere.lao.e 1 

e inert to the r.agenta and are aoivent. thereof, .f eat.l.at. 

t . 'T""— • — t"P."t»ro or elevated te^era- 

' f™ -20- to ,200-C. preferably 
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between roo» temperature and the boiling point of the .olventa u.ed 
and at atmospheric or super-at.ospheric pressure. The preferred ' 
solvents, catalysts and reaction conditions are set forth in the 
appended illustrative examples. 

The confounds, including their salts, can also be obtained in the 
form of their hydrates, or include other solvents used for their 
crystallization. 



The invention further includes any variant of the present processes 
m which an intermediate product obtainable at any stage thereof is 
used as starting material and the remaining steps are carried out 
or the process is discontinued at any stage therof. or in which a' 
starting material is formed under the reaction conditions, or in 
which a reaction component is used in the form of a salt or an 
optically pure antipode. Mainly those starting materials should be 
u«ed in said reactions, that lead to the formation of those com- 
pounds Indicated above as being especially useful. The invention 
also relates to novel starting materials and processes for their 
manufacture. 



The pharmacologically acceptable compounds of the present invention 
can be used e.g. for the manufacture of pharmaceutical preparations 
hat conta n an effective amount of the active ingredient alone or 
together with Inorganic or organic, solid or li,„ld. pharmaceutl- 
ca.ly acceptable carriers. The pharmaceutical preparations are 
e.g. for enteral, such as oral or rectal, topical, transdermal and 
P r n e„,, 3^,, „ intraperitoneal, intravascular or intravenous, 
administration to warm-blooded animals including humans. 

For oral administration there are used e.g. tablets or gelatine 
capsules that contain the active ingredient together with diluents. 

lose. and lubricants, e.g. .illca. talc, stearic acid or salt. 

Z tT " r^""'"" " polyethylene 
glycol, tablets also contain binders, e.g. starches, such as mai.e. 
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wheat, rice or arrowroot starch, gelatine, tragacanth, nethyl- 
celluloae, sodlua carboxyaethylcellulose and/or polyvinylpyrroli- 
done, and. if desired, disintegrators, e.g. starches, agar, alginic 
acid or a salt thereof, such as sodium alginate, and/or e.g. effer- 
vescent mixtures, adsorbents, colourings, flavourings or sweeteners. 

For parenteral adaininlstratlon there are suitable especially 
infusion solutions, preferably isotonic aqueous solutions or 
suspensions, it being possible to prepare these before use. 
e.g. fro» lyophlllsed preparations that contain the active'ingre- 
dient alone or together with a carrier, e.g. »annitol. Such prepara- 
tions .ay be sterilised and/or contain adjuncts, for exa.ple preser- 
vatives, stabilisers, wetting agents and/or enuilsifiers, solu- 
billsers. salt, for regulating the osmotic pressure and/or buffers. 

For topical and transdermal administration preferably hydrogels 
emulsions, such as creams and ointments, and microemulslons such as 
Isotropic transparent emulsion gels are used. Such preparations 
contain the active ingredient together with e.g. preservatives 
stabilizers, thickening agents, emulslflers. oils, solublllzers and 
penetratlcn enhancers. 

The present pharmaceutical preparations, which. If desired, may 
contain other pharmacologically active substances, are manufactured 
in a manner known per se. e.g. by means of conventional mixing 
granulating, tablettlng. film .oating. dissolving. confectlo„i:g or 
lyophillslng processes, and contain from approximately 0.1 to 100 % 
especially from approximately 1 to approximately 50 % or. in the ' 
case of lyophillsatea. up to 100 %. of the active ingredient. 

Depending upon the type of disorder, the individual condition of the 
organism and the mode of administration, the dally dose to be 
administered for the treatment of a wara-blooded animal (human or 
animal weighing approximately 70 kg is fro. approximately 0.05 g to 

approxloately 4 g. / » o 
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The following Examples a) to f) are intended to Illustrate the 
manufacture of son.e typical forms of administration, but do not In 
any way represent the only embodiments of those forms of administra- 
tlon. 



a) 250 g of active substance are mixed with 550 g of lactose. 100 g 
of microcrystalllne cellulose and 100 g of „aize starch, and the 
mixture is moistened with an aqueous paste of 100 g maize starch 
and granulated by being passed through a sieve. After drying. 6o'g 
of talc. 10 g of magnesium stearate and 20 g of colloidal silica are 
added and the mixture is pressed to form 10.000 tablets each 
weighing 119 mg and each containing 25 mg of active substance, which 
may. If desired, be provided with dividing notches for a finer 
adjustment of the dosage. 

b) A granulate Is prepared from 100 g of active substance. 600 g of 
lactose. 300 g of cellulose. 200 g of maize starch and an aqueous 
paste of 20 g of maize starch. After drying, it i, mixed with 30 g 
Of collo dal Silica. 90 g of talc and 15 g of magnesium stearate and 
processed so as to form 10.000 film coating cores. These are 
subsequently coated with an aqueous suspension of 20 g low substi- 
tuted hydroxypropylmethylcellulose. 15 g of talc and 10 g of 
titanium dioxide and dried. The resulting film coated tablets each 
weigh 150 mg and contain 10 mg of active substance. 

I'ii'uT ' °' ^-^^^^ 5000 ml of 

Si led water Is Introduced into 5 ml ampoules, the ampoules 
containing 5 mg of active Ingredient in 5 ml of solution. 

base"(fV' ^'"^ ""^^^ suppository 

b e 1 r 2 « are cast fro. the melt which has 

t " " - Of active 
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e) 25 g of active .ubstance and 120 , of g„„ular lactose 

e.j Tablettose.. 95 g of .lcrocrystall,„e cellulose, e g' Avl 
cel« PH-102. 7 g of colloidal silicagel and 3 c . 

.. ^ , ^^icagei and 3 g of magnesium 

f) 40O , of .et,.. .„b„.„„ .„ 

petrolatum are mixed with 6000 g of a f-ttv .^ ^. . « *>f 

paraceiy to 70 C and then mixed together Af^-., k 

of Isoflavana of the formula I 1, d„ * P"P"«tlon 

«.rtl„, „,„i.l. 3„d l„,„edi.t... • r"F.ctiv, 

<»«h,l«h.r (2S0 .1) cont..„, . '-I-nded i„ dry 

« 0- .o . ,.„a. .L. cv.""::'"" ' ^ 

^.Pt for 50 h « 4- ,K "» ""tlon .l„„„ j, 

"..vy Oil .-.ch u . L rt" rj*.— f- 

■1.. .ixt.r. i. b,,,./, «. .«.d .„d 

Mxtur, 1. .xtr.cfd .1th dl.thyX.th.r 
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(3 X 250 The conblned ether solutions are extracted with 

NaOH 2H solutions (3 x 100 n.1). The alkali extract Is acidified with 
cone. HCl and the nixturo cooled on ice. The crude product is 
filtered off and recrystallized from methanol / water. The product 
is dried in vacuo to constant weight to yield 2.4.5-trihydroxy- 
phenyl-4'-Bethylbenzylketono, n.p. 173". 

Ixas!2le^: As example 1, but using pyrogallol (39.1 g) instead of 
1.2,4-trlhydroxybenzene. 52.5 g of 4-methylphenylacetonitrlle and 
41.0 g of ZnClz. The suspension Is exposed for 10 h at 0* to a 

etrea. of HCl. 2,3,4-Trlhydroxyphenyl-4'-.ethylbenzylketone is 
obtained, m.p. 148*, 

Examclej: As example 1. but using 2.6-dlhydroxytoluene (24.8 g) 
instead of 1 .2.4-trihydroxybenzene. 27.5 g of methylphenylaceto- 
nitrlle and AlCl, (26.7 g) instead of ZnCl,. The suspension is 
exposed for 16 h at 0' to a stream of HCl. After cooling the 
reaction mixture to room temperature, it is extracted with chloro- 
form instead of dlethylether . After evaporating the chloroform 
extract to a small volume, the crystals of the product are obtained. 

Af er drying 2.4-dihydroxy-3-methylphenyl-4..methylbenzylketone 1. 
obtained; n.p. 154*. 

^csmElei: As example 1, but using 2, 6-dlhydroxy toluene (49.6 g) 

m r ''^-^^--^-yPHenylacetonltrUe 
(70.9 g) instead of 4-methy,phenylacetonitrlle and 47.7 g of ZnCl,. 
The suspension i. exposed for 6 h at 0" to a s.rea. of HCl. 2.4-Di- 
hydroxy-3-methylphenyl-3. .4'-dlmethoxybenzylketone is obtained; 
■•p. 168-170 . 

^^i-2l£-5: A. example 1. but using 2.6-dlhydroxytoluene (44.7 g) 

natead of ,.2.4-trlhydroxybenzene. 4-chlorophenylaceto„itrile 
(54.6 g) instead of 4-methylphenylacetonitrile and 47.7 g of ZnCl, 
Th suspension 1. exposed for 12 h at 0' to a strea. of HCl. 
2 4-D y ro,y.3-.ethylphenyl-4.-chlorobenxylketone 1. obtained; 
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Exa»2le_6: A. example 1. but u^lng 45.4 g of 1 ,2.4-trlhydroxy- 

benzene. 4-chlorophenylacetonitrlle (56.1 g) Instead of 4-»ethyl- 

phenylacetonitrile and AlCl, (44.7 g) Instead of ZnCl,. The .„.pe„- 

alon is exposed for 12 h at 0« to a atream of HCl. The cn.de 

substance 1. purified by column chromatograpfy (.Uic. g.l; chloro- 

fon.). 2.4.5-Trlhydroxyphenyl-4'-chlorobenrylketone 1. obtained- 
m.p. 170'. 



• 09 



SxajsfileJ: A. example 1, but u.lng 2. 6-dlhydroxy toluene (14.9 g) 
instead of 1 ,2,4.trlhydroxyben2ene, 4-nltrophenylaceto„ltrlle 
(19.5 g) Instead of 4-.ethylphenylacetonltrlle and AlCl, (13.3 g) 
Instead of ZnCl,. The suspension la exposed for 12 h at 0« to a 

stream of HCl. 2.4-Dlhydroxy-3-«ethylphenyl-4'-„itrobenzylketone 1. 
obtained; a.p. 190-192*. 

I5a22le_8: 2.*.5-Trlhydroxyphenyl-4'-.ethylbenzylketone (3.9 g) 1, 
dissolved m dry dimethyl fonna.lde (50 ml). To thl. solution Is 
added dropwlse borontrlf luorlde-dlethyletherate (7.4 g)- the 
reaction 1. exothermic. After adjusting the temperature to 50' a 
solution of -ethane.ulfonylchlorlde (5.2 g) 1„ dry dlmethylfor^ 
"Ide (25 ml) 1. added dropwl.e. Thl. mixture 1. heated at 90 - 100' 
for 2 h, cooled to room temperature and poured Into water (500 ml) 
while stirring. The separated product 1. filtered off. washed with 
water and recrystalUzed from methanol. The product 1. dried In 
vacuo to constant weight to yield 6. 7-dlhydroxy-3-(4.methylphenyl)- 
'iH-l-benzopyran-^-one; n.p. 280'. 

^-Eip: A. example 8. but using 2.3.4-trlhydroxyphenyl-4'-..thyl- 
benzylketone Instead of 2.4. 5-trlhydroxyphe„yl.4'-.ethylben,yl- 
ke o„e. 7.8-Dlhydroxy-3-(4-methylphenyl)-4H-,.benzopyr.„-4-on. 1. 

obtained; m.p, 225*. 
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Exa=2Le_I0: A. exa^le 8. but u.lng 2.4-dihydroxy-3-«cthylphe„yl-4'- 
«ethylbenzylketo„e Instead of 2.4.5-trlhydroxyphe„yl-4.-.ethylbe„- 

zylketone. 7-Hydroxy-8-«ethyl-3-(4-«ethylphenyl)-4H-l.benzopyra„- 
4-one Is obtained; ii.p. 264-267', 

lx-52leai: A. e,a«pU 8, but using 2,4-dlhydroxy^3^ethylphenyl-4'. 
-ethoxybenrylketone [J. Indian Che.. Soc. 39. 301 (1962)1 Instead of 
2.4.5-trlhydroxyphenyl-4'-„ethylbenzylketone. 7-Hydroxy-8-.ethyl-3- 
(4--ethoxyphenyl)-4H-l-be„zopyran-4-ono Is obtained; „.p. 235-. 

I^a^El^: A3 example 8. but using 2.4-dlhydroxy-3-.ethylphe„yl- 
.4 -dl«ethoxybenrylketone Instead of 2.4,5-trlhydroxyphenyl-4'- 
-ethylbenxylketone. 7-Hydroxy-8..«thyl-3-(3.4-dln,ethoxyphenyl)-4H- 
l-ben2opyran-4-one Is obtained; ».p. 234". 

^^5^: A, exan^le 8. but using 2.4-dlhydroxy-3-»ethyIphenyl-4'- 
chlorobenzylketone Instead of 2.4.5-trlhydroxyphenyl-4'-.ethyl- 

benzylketone. '-Hydroxy-8-.ethyl-3-(4-cbloropheny,)-4„-,-be„.opyran- 
4-one Is obtained; m.p. 275*. 

^ »>«^ -Ing 2.4.5-trlhydroxyphenyl-4'- 

chlorobenzylketone Instead of 2.4.5-trlhydroxyphenyl-4'-.«tbyl- 

benzylketone. ^^-I>lHydroxy-3-(4-chlorophe„yl)-4H-l-benzopyrL-4-o„e 
la obtained; n.p. 299*. 

^^5^5: A3 exa^le 8. but using 2.4-dlhydroxy-3-.etby,phe„yl-4.- 
0^;?:""' 2.*.^-*Hydroxypbe„yl-4.-.etbylben3yl- 

ketone 7-Hydroxy-8-.«thyl-3-(4-„ltrophenyI)-4H-l.benzopyran-4.on 
is obtained; ..p. 345». 

« Irri., „ 
«t„ h.«j„, r„ 5 ^ „ ^. ^^^^^^ 

poured Into water (500 -l^ ««h ^ . 

.1) and the precipitated product Is filtered 



• 0 
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off and recryatalllzed from ethanol. The product I3 dried in vacuo 
to constant weight to yield 7-(2,3-epoxypropoxy)-8-iDcthyl-3-(3,4- 
di«ethoxyphenyl)-4H-l-be.-!zopyran-4-one, «.p. 214». 

USSBl^Jl: 6.7-Methylenedioxy-J-(4-hydroxyphenyl)-4H-l-benropyran- 
4-one Icp. Hippon Kagaku Zaaahi 85, 793 (1964), Agr. Biol. Che». 
(Tokyo) 32, 740 (1968) and Angew. Chem. 93, 129 (1981)) (2.0 g) i. 
dissolved in diBethylfonnaaide (15 ■!) and KjCOj (2.8 g) 1, added to 
the solution. While stirring, 2-bromoethylbutyrate (2.7 g) i. 
dropped into the mixture. The content of the reaction flask is 
refluxed for 30 oin. After cooling, water (50 ml) i. added and the 
mixture la extracted with chloroform (3 x 30 ml), the extract washed 
with water (3 x 15 ml) and dried over NajSO,. Chloroform is removed 
under reduced pressure and the residue is recrystalHzed from 
■ethanol. The product is dried in vacuo to constant weight to yield 

6,7-«,thylenedloxy-3-l4-(l-ethoxycarbonyl-l-propyloxy)-phenyl)-4H- 
l-benzopyrah-4-one, n.p. 119-121'. 

2SS-EleJ8! 6.7-Dihydroxy-3-(3.4-dl»ethoxyphenyl)-4H-l-benropyran-4- 
one (Indian J. Che.. Sect. B 19B, 82 (1980) and Indian J. Chem. 
Sect B 15B, 1049 (1977)| (25 g) in a mixture of dioxane and ethanol 
1:1 (1250 .1) Is hydrogenated for 8 day. at normal pressure and room 
temperature over palladium 10 X on active charcoal (2.5 g) in the 
presence of concentrated H^SO,, (2.5 ml). After filtration of the 
catalyst, the filtrate 1. evaporated under reduced pressure to a 
volume of about 50 .1 and diluted with water till turbidity appears. 
After cooling the solution, a solid precipitate.. It Is filtered off 
end recry.talHzed from ethanol. The product is dried In vacuo to 
con.tant weight to yield 3.4-dihydro-6,7-dihydroxy-3.(3.4-di.ethoxy. 
pbenyl)-2B-l-benzopyran, n.p. 153*. 

&SlElS_l2« A. example 18, with the same proportion, of chemical., 
but u.l„g «.7-dihydroxy-3.(4-«»thylphenyl).4H-l.benzopyran-4-one 
(16 t) iMtead of 6.7-dlhydroxy-3-(3.4-dimethoxyph.nyl).4H-l-be„zo- 
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pyran-4-one. The substance Is hydrogenated for 24 h. 3.4-Dlhydro- 

6,7-dlhydroxy-3-(4-»ethylphenyl)-2H-l-benzopyra„ is obtained; 
B.p. 166*. 

&ca5Ele_20: As example 18, with the sane proportions of chemicals, 
but using «i.7-»ethyle„edloxy-3-(4-«ethoxyphenyl)-4H-l-benzopyran- 
4-one (Nippon Kagaku Zasshl 85. 793 (1964)J (17 g) Instead of 

6.7-dlhydroxy-3-(3.4-dln.ethoxyphenyl)-4H-l-benzopyran-4-one. The 
substance 1. hydrogenated for 2 days. 3.4-Dihydro-6.7-methylene- 
dioxy-3-(4-methoxyphenyl)-2H-l-benzopyra„ Is obtained; m.p. ni". 

I5ai»2le_21: As example 18, with the same proportions of chemicals 
but using 7.8-dlhydroxy-3-(4-methoxyphenyl).4H-l-benzopyran-4-one ' 
IJ. Scl. Ind. Research (India) 20B. 334 (1961) J(5 g) instead of 

6.7.dlhydroxy-3-(3,4-dlmethoxyphenyl)-4H-l-benzopyran-4-one. The 
substance Is hydrogenated for 7 days. 3.4-Dlhydro-7.8.dlhydroxy-3- 
(4-.ethoxyphe„yl)-2H-l-benzopyran Is obtained; m.p. 156'. 

JcajsEle^: As example 18, with the same proportions of chemicals, 
but using '.8-dlhydroxy.3-(3.4.dlmethoxyphenyl)-4H-l-be„zopyran- 
A-one [Tetrahedron 18. 1443 (1962)] (10 g) Instead of 6.7-dlhydroxy- 
3-(3.4-dlmethoxyphenyl)-4H-l.benzopyran-4-one. The substance Is 
hydrogenated for 7 days. 3.4-Dlhydro-7.8-dlhydroxy-3-(3 4-dl- 
«ethoxyphenyl)-2H-l-benzopyran Is obtained; m.p. 176-. 

^-HEle^: As example 18. with the same proportions of chemicals 
but using ^8-«^lhydroxy-3-(4-methylphenyl)-4H-l-benzopyran-4-one 
(1.9 g instead of 6.7.dlhydroxy-3-(3.4-dlmethoxyphenyl).4H-l-benzo- 
pyra„-4-one. The substance 1. hydrogenated for 23 h. 3.4-Dlhydro- 
7.8-dlhydroxy-3-(4-«ethylphenyl)-2H-l-be„zopyra„ 1. obtained; 

^a-2lfiJ4: As example 18. with the same proportion, of chemical., 
but US „g '-Mroxy-8-.ethyl-3-(3.4-dl.ethoxyphenyl).4H-l-benzo- 
pyra„.4.one (10 g) Instead of 6.7-dlhydroxy-?-(3.4-dlmethoxyphe- 
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nyl)-4H-l-be„zopyran-4-one. The aubstance 1. hydrogenated for 

10 days. 3.4-Whydro-7-hydroxy.8-.ethyl-3-(3,4.dl»ethoxyphe„yl)-2H- 
1-benzopyran is obtained; m.p. 125-127*. 

ScasiEleJS: A. example 18, with the same proportion, of chemical, 
but u.l„g 7-hydroxy-8-»ethyl-3-(4-chlorophenyl)-4H-l-be„zopyran-4- 
one (5 g) Instead of 6.7-dlhydroxy-3-(3.4-dl«ethoxyphenyl)-4H-l- 
benzopyran-4-one. The substance 1. hydrogenated for 5 days. 3 4-Dl- 

hydro-7-hydroxy-8-.ethyl-3-(4-chlorophenyl)-2H-l-benzopyran Is 
obtained; a.p. 159*. 

U^E2le26: 7-Hydroxy-8-»ethyl-3-(4-»ethyIphenyl)-4H-l-benzopyran-4- 
one (400 .g) 1„ . mixture of dloxane and ethanol 1:1 (200 ml) 1. 
hydrogenated for 64 h at room temperature over palladium 10 X on 
active charcoal (100 mg) 1„ the presence of p-toluenesulfonlc acid 
.onohydrate (120 mg). After filtration of the catalyst, the filtrate 
1. evaporated under reduced pressure to a volume of about 50 ml 
Water (150 ml) Is added and the solution 1, extracted with dlchloro- 
«thane (3 x 100 ml). The combined organic solution, are washed with 
water, dried and evaporated. The product 1. dried in vacuo to 

Ih""rr!'I:' 3'4.dlhydro-7-hydroxy-8-.ethyl-3-(4-.ethyl- 
phenyl)-2H-l-ben2opyran, a.p. 136-137". 

^amEls_12: As example 26. but using 7.8-dlhydroxy-3-(4-hydroxy- 

f^n ^^--^^ ^^^^^^^ ^ob. 

334 ( 6 )1 (540 mg) instead of 7-hydroxy-8-methyl-3.(4-methyr 
phenyl).4H.l-benzopyran-4-one. A crystalline precipitate Is formed 

3. -Dlhydro-7.8.dlhydroxy-3.(4.hydroxyphenyl)-2H-,-benzopyran Is 
obtained; a.p. 225-226*, 

liSlffileJS: A. example 26. but «.l„g 7-hydroxy-8-«thyl.3.(4-.etV 
^xyp enyl 4H-l-benzopyran-4-o„. (28 mg) Instead of 7.hydroxy-8: 
-thyl-3-(4-«thylphenyl)-4H-l-ben.opyran-4-one. A cry.t.lllne 
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precipitate 1. fon^d when water 1, added; ,t f„trat.d off .„d 
washed wth water. 3.*-Dlhydro-7-hydroxy.8-«.thxl.J-(4-^,Hox,- 
phenyl)-2H-l-ben2opyran Is obtained; ..p. 140-141-. 

ExaMEle^: As exaipple 26, but «.l„g 6.7-«thylenedloxy.3-l4-(l- 
ethoxycarbo„yl-l-propyloxy).phe„ylI-4H-l-benzopyr.„-4-o„e (25 
Instead of 7-hydroxy.8-«,thyl.3.(4.^thylphenyl).4H-l-be„topyr.„. 
A-o„. After filtration of the catalyst, the solvent 1. evaporated 
and the resi,„e 1. purified by col««. chro^tography on .IHc. gel 
«.lng dlchloro«.tha„e as .luant. 3.A-Dlhydro-6.7-«thyle„edloxy-3- 
|4-(l-ethoxycarbonyl-l-propyloxy)-phenyl J-2H-l-benxopyran 1. 
obtained as an oil; .„-«MR (d.-DMSO): , - 6.9. 7.0. 7.4 (d). 7.6 (d) 
I6H. Aro»«ten-Hj; 3.4 (..2H.CH,); 2.5 (..2H.CH,); 1.8 (t 3H CHO- 
1.6 (t,3H,CH,). MS:./e - 384 (M*). ^t.^H.CH,). 

I-^: '-"y''-xy-8.«.thyl-3-(4-„i..ophenyl,-4„-,-ben.opy„n- 

-one .g). dissolved In a .lxt„„ of dloxane/ethanol 1:1 

(00 .1). 1. hydrogenated for 15 h at roo. te.p.rature over Raney 
nlCel (200 .g). After filtration of the catalyst, the flUra^ . 
evaporated under reduced pressure. The residue Is dissolved In 

Panat 'Vr ^" »3 h at roo. te.perature over 

pa 1 dlu. 10 X on active charcoal (200 .g) m the presence of 

catalyst, the filtrate Is evaporated under reduced pressure. The 

d VI , e r r"'""" 1 - "'""'^^ »^C0, and extrsc- 

ted with ethyl acetate (3 x SO ■!) tk« V4 ^ 

w A mi). The coablned organic solutinn. 

... .. .u, a , .0 ^ 

!k " '-""'"."PH, .iu.. n, „..„. 
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1. kept ,t te,^„t„. f„ 48 h. p,ridl™, .„.,. 
re.g..t „. r.«„ed b, e,.por.«„s «th etWl „„d„ „d„„d 

,leHM-d.Mr.-6.7.dl„.toxy.3.<4^„Ho,,pb..,„.j„.,.,,„„^„„^ 

asspp: A, .„.p,. 3,. »„t ..1„. 3,4-d,h,dro-6.,-dib,dro„-3- 
»-h,d„,„,h.„,.,.2„.,.b.„„p„.„ Pb„„h„,. I ^ 

M d h,d„„-M4-.e,hoxypbe.,I)-2„-,.t,„„„„„. 3.»-mh,dro- 

A. e.»pu 3.. but 3.4.d.b,d„.e.,.diM„x,-3- 

3.4-Wb)rdr6-6,7-dl.cetoxY-3-phe„,i.2,.,.u„, , " 

..p. ,02., ' ™ '-'""^epyran 1, obtained; 

(3.5 ») „. .JA A I '"'="»"<llpbe„,l.,tb.oe 

50» for A V J . 8 * * or water. The solution Is warmed at 

'»":'oer: <^ - «. ..d tb. 

*B«nac solutions are washed with watoi- tk i 

»z did"" r T'- '» 
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dichlorodlphenyl»etha„e (1.77 g) i„ pyridine (5 »1) 1. slowly 
added. The .ixture i. heated at 70' for 4 h. The solution 1. then 
poured into water (250 »1) and evaporated In vacuo to a volu^ of 
about 100 .1. It la then extracted with ethyl acetate (3 , 100 .1) 
the combined organic solutions are washed with water (2 x 50 »1) and 
evaporated to dryness under reduced pressure. The residue is 
purified by column chromatography on silica gel using dichloro- 
methane/hexane 1:1 as eluent. The product 1. recrystalll«d from 
hexane. After drying in vacuo to constant weight, 3,4-dihydro.7.8- 

diphenylmethyle„edioxy-3-(3.4.di»ethoxyphenyl)-2H.l.benzopyran is 
obtained; m.p. 137-138'. 

l2J^2le^7.8-Dihydroxy-3-(3.»ethylpheny^ 

(100 «g). dissolved in a mixture of ethanol/dioxan 2:1 (75 .1) is 
hydrogenated for 24 h at room temperature over palladium 10 X on 
active charcoal (50 mg) m the presence of p-toluenesulphonic acid 
^nohydrate (50 mg). After filtration of the catalyst, the filtrate 
i. evaporated under vacuum to a minimum volume, then diluted with 
water (75 ml) and neutralized to pH 7 by addition of a saturated 
solution of KaHC03. An oil is obtained which is extracted with ethyl 
acetate. The extract is dried over magnesium sulphate and evaporated 
under vacuum to yield an amorphous solid which is dissolved ir 
ethylene chloride and eluted on a silica gel colu™. After evapora- 

^"eth ?l I"'""' ''"^ 3.*-di».ydro-7.8-dihydroxy-3- 
(3-methylphenyl)-2H-l-benropyran, m.p. 95-96'. 

The starting material, are prepared as follows: 

(a) As example 8. but using 2. 3.4-trihydroxyphenyl-3--methylben,yl- 
e one instead Of 2^4.5-trihydroxyphenyl-4..methylben.yl^Le. 
7. -D roxy.3-(3-.ethylphenyl)-4„-l-benzopyran-4-one is obtained. 
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(b) A3 example 1, but using pyrogallol Instead of 1 .2,4-trlhydroxy- 

benzene and 3-methylphcnylacetonltrile Instead of 4-methylphenyl- 

acetonltrlle. 2,3,4-Trlhydroxyphenyl-3'-«ethylbenzylketone Is 
obtained, a. p. 141*. 



^^"°P^^ A" «''»'»P1« but using 7,8-dlhydroxy-3-(3-carboxy- 
phenyl)-4H-l-ben2opyran-4-ono (100 »g) instead of 7,8-dlhydroxy- 
3-(3-»ethylphenyl)-4H-l-ben2opyran-4-one. After neutralization to 
pH 7 by addition of a saturated solution of NaHCO,, there Is a 
precipitation of crystals of 3,4-dlhydro-7,8-dlhydroxy-3-(3-carboxy. 
phenyl )-2H-l-benzopyran, n.p. 194-195*. 

The starting materials are prepared as follows: 

(a) As example 8. but using 2.3.4-trlhydroxyphenyl.3'-carboxybe„zyl- 

ketone instead of 2.4,5-trlhydroxyphenyl-4'-,„ethylbenzylketone. 

7.8-Dlhydroxy-3-(3-carboxyphenyl)-4H-l-benzopyran-4-one 1. 
obtained, a. p. 313-314'. 

(b) As example 1, but using pyrogallol instead of 1 .2.4-trIhydroxy- 
benzene and 3-carboxyphenylacetonltrile instead of 4-«ethylphenyl- 

acetonltrlle. 2.3.4-Trlhydroxyphenyl-3'-carboxybenzylketone is 

obtained, n.p. 222*. 

^' ^""Pl* 36, but using 7.8-dlhydroxy-3-(4.nltro- 

22B. 334 (,961)J (300 »g) instead of 7.8-dihydroxy-3.(3-aethyl- 
phenyl)-4H-l-benzopyran-4-one. After neutralization to pR 7 by 
addition of a saturated solution of NaHCO,. . precipitate 1. 
obtained which is filtered, washed with water and dried under vacuu. 
over phosphorous pentoxlde. The .other liquor 1. acidifi«d to pH 4.5 
and extracted with ethyl acetate. The organic layer is evaporated to 
dryness under vacuua to yield a solid. The two fraction, consist of 

^ 0 2^^ 
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Example^ ^''-D*''ydroxy-3-(3.„ethylphe„yl).AH-l-benzopyran-4-one 
<1.2 g), dissolved In a mixture of dloxan/ethanol 4:6 (40 »1) is 
hydrogenated for 24 h at room temperature over palladium 5 % on 
active charcoal (0.48 g) in the presence of a few drops of concen- 
trated sulphuric acid. After filtration of the catalyst, the 
filtrate Is evaporated to dryness under vacuum. An oil is obtained 
which Is dissolved In methylene chloride. The solution Is washed 
with water and dried over magnesium sulphate to give an oil which on 
crystallization yields 3.*-dlhydro-6.7-dlhydroxy-3-(3-methylphenyl)- 
^H-l-benzopyran, m.p. 146-148*. 

The starting materials are prepared as follows: 

(a) As example 8. but using 2.4.5-trlhydroxyphenyl-3'-«ethylbenzyl- 

ketone Instead of 2.4.5-trlhydroxyphenyl-4'-methylbenzylketone. 

6.7.Dlhydroxy-3-(3-methylphenyl).4H-l.benzopyran-4-one Is obtained 
n.p. 258". * 



(b) As example 1. but using 3-»ethylphenylacetonitrlle Instead of 

A-«ethylphenylscetonltrlle. 2.4.5-Trlhydroxyphenyl-3'-methylbenzyl- 
ketone I9 obtained, m.p. 197**. 

^I^2l^6.7-Dihydroxy-3-(4-fluorophenyl)-4H-l-benzopyran-4-one 
U.2 s,, dissolved in a mixture of dloxan/ethanol 4:6 (40 ml) 1. 
hydrogenated for 24 h at room temperature over palladium 5 X 'on 
active charcoal (0.48 g) in the presence of a few drops of cone, 
sulphuric add. After flUration of the catalyst, the fiUrate i. 
evaporated to dryness under vacuum. An oil is obtained which 

cryatalllze. to give 3.4-dlhydro-6.7-dihydroxy-3-(4-fluorophenyl)- 
^H-l-benzopyran, m.p. 135-137*. 

The starting materials are prepared as follow,: 



(a) A. example 8. but using 2.4.5-trlhydroxyphenyl-A'-fluorobenzyl- 

ketone instead of 2.4.5-trihydroxyphenyl-4'-„ethylbenzylketone 

6.7-Dihydroxy-3-(4-fluorophenyl)-4H-l-benzopyran-4-one Is obtained 
n.p. 296°. 

(b) As example 1, but using 4-f luorophenyUcetonltrlle Instead of 
4-»ethylphe„ylacetonitrlle. 2,4,5-Trlhydroxyphenyl-4'-f luorobenzyl- 
ketone is obtained, n.p. 189-190". 

^""'P^'' «''^"'Pl« t>"t »3in8 7.8-dlhydroxy-3-phenyl-4H-l- 

benzopyran-4-one (cp. Zh. Org. Khl«. 40. 2459 (1970) and Zh. Org 
Khl». 5. 515 (1969)] (1.2 g) inatead of 6. 7-dihyd7o^-3-(4-f luoro- 
phenyl)-4H-l-benzopyra„-4-one. After evaporation of the filtrate 
the residue is washed with water and dried under vacuum to give ' 
3.4-dihydro-7,8-dihydroxy-3-phenyl.2H-l-benzopyran, m.p. 138«. 

I^a»2l^ As example 36. but using 6.7-dlhydroxy-3-(3.4-»ethylene- 
dloxyphenyl)-4H-l-benzopyran-4-one (cp. Bull. Chec Soc. Japan 38 
612 (1965)1 (900 «g) instead of 7 ft hhk ^ o /, — * 

ot '.8-dlhydroxy-3-(3-inethylphenyl)- 

CBCL/dll-opropyUth., 1 = ,) to yi.u 3,4-dlh,dro-6.7-dH,d,ox,-3- 
(3.4-.eth,l.„.dlo,yphe„,l)-2H-l-b.„z<.py„„, ..p. I63.164.. 

» .r.t,. fc. „.,d„e .J.ted „. . .Uic.g.l ccl^ (c«,ci,). .h. 

3.4-dlh,d„-6.„.w.yl-,.Mr..,.3.(4..«^„„^.„,„.j„.,.,^„^^. 
pyran, n.p. 64-66'. 



The starting materials are prepared as follows: 
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(a) As example 8, but using 5-n-hexyl-2.4-dlhydroxyphcnyl-4'-Beth- 
oxybenzylketone Instead of 2,*.5-trlhydroxyphenyl-4'-»ethylbenzyl- 

ketone. 6-n-Hexyl-7-hydroxy-3-(4-methoxyphenyl)-4H-l-benzopyran- 
4-one Is obtained, m.p. 188°. 

(b) As exaiDple 1, but using 4-n-hexylre8orclnol Instead of 1,2,4- 
trlhydroxybenzene and 4-n>cthoxyphenylacetonltrlle Instead of' ' 
4-Bethylphenylacetonltrlle. 5-n-Hexyl-2,4-dlhydroxyphenyl-4'-»eth- 
oxybenzylketone Is obtained, m.p. 137**. 

Example 44; As example 36, but using 7,8-dlhydroxy-3-(3-fluoro- 
phenyl)-4H-l-benzopyrsn-4-one (544 »g) instead of 7,8-dlhydroxy- 
3-(3-methylphenyl)-4H-l-benzopyran-4-one. After extraction with 
ethyl acetate, the organic solution is washed with water and eva- 
porated under vacuum to yield 3,4-dlhydro-7.8-dlhydroxy-3-(3-fl„oro- 
phenyl)-2H-l-benzopyran, m.p. 148-149*. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2.3,4-trlhydroxyphenyl-3'-fluorobenzyl- 

ketone Instead of 2.4,5-trlhydroxyphenyl-4'-methylbenzylketone. 

7,8-Dlhydroxy-3-(3-fluorophenyl)-4H-l-benzopyran-4-ono Is obtained 
m.p. 230". 

(b) As example 1, but using pyrogallol Instead of 1 .2,4-trlhydroxy- 
benzene and 3-fluorophenylacetonltrile instead of 4-aethylphe„vl- 

acetonltrlle. 2.3,4-Trlhydroxyphenyl-3'-fluorobenzylketone is ' 
obtained, n.p. 162. 

IxamEleJSL As example 40. but using 6 , 7-dihydroxy-3-( 3-f luoro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) Instead of 6,7-dlhydroxy-3- 
(4.fluorophenyl)-4H-l-benzopyran-4-o„e. After evaporation of the 
fl Urate, the oily residue 1. dissolved In «.thylene chloride. The 
solution is washed with water, dried ov.r .agne.ln. .nlphate and 
evaporated to dryness under vacuum. The residue 1. purified by 
elutlon on . silica gel column (CHCl,/dil.opropyl ether 1:1) .nd the 
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oil representing the main fraction on crystallization yields 

3.A-dlhydro-6,7-dihydroxy-3-(3-fluorophe„yl)-2H-l-ben2opyra„ 
B.p. 121-123'. • 

The starting naterials are prepared as follows: 

(a) As example 8. but using 2.4.5-trlhydroxyphenyl-3'-fl„orobenzyl- 

ketone instead of 2.4.5-trlhydroxyphenyl-4'-«ethylbenzylketone 

6.7-Dihydroxy-3-(3-fluorophenyl)-4H-l-benzopyran-4-one Is obtained 
iii.p. 277". -inea, 

<b) As example 1, but using 3-fluorophenylacetonltTlTe Instead of 

*-»ethylphenylacetonltrile. 2. 4. 5-Trlhydroxyphenyl-3' -fluorobenzyl- 
ketone Is obtained, m.p. 209*. 

^'"P^^ ^"'-Pl*' 36. but using 7-hydroxy-8-methyl-3-(3 4- 

Bethylenedioxyphenyl)-4H-l-benzopyran-4-one (100 mg) In.tead'of 
7.8-dlhydroxy-3-(3-methylphenyl)-4H-l-benzopyran-4-o„e. After 
neutralization to p„ 7. a precipitate Is formed which 1. filtered, 
washed with water and dried under vacuum to give 3.4-dihydro-7- 

The starting material, are prepared a. follows: 

(a) As example 8. but using 2.4-dlhydroxy-3.methylphenyl-3' .4•- 
«e thy enedioxybenzylketone instead of 2.4.5-trihydroxyphenyl-4.- 
-ethy benzylketone. 7-Hydroxy-8-„ethyl-3-(3.4-methylenedloxy- 
phenyl)-4H-l-benzopyran-4-one is obtained. ..p. 270-272'. 

IrL'd 2.6-dlhydroxytoluene instead of 1.2.4- 

tme^hT^^^ 3.4-methylenedloxyphenylacetonltrllo Init ad 

LthvT 17 2.*-Dlhydroxy.3-.ethylphe«yl.3..4.. 
-ethylenedloxybenzylketone 1. obtained. ..p. 164'. 
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Example 47; As example 36. but ualng 7-hydroxy-8-«ethyl.3-(3-ethoxy. 
carbonylphenyl)-4H-l-benzopyran-4-one (100 -g) Instead of 7 8-dl- 
hydroxy-3-(3-«ethylphenyl)-4H-l-benzopyran-4-one. After neutraliza- 
tion, a crystalline precipitate is formed which la filtered, washed 
with water and dried under vacuum to give 3,4-dihydro-7-hydroxy-8- 
»ethyl-3-(3-ethoxycarbonylphenyl)-2H-l-ben2opyran, ..p. 143-144'. 

The starting materials are prepared as follows: 

(a) As example 8. but using 2.4-dihydroxy-3-»ethylphenyl-3'-ethoxy- 
carbonylbenzylketone instead of 2,4.5-trihydroxyphenyl-4'-»ethyl- 
benzylketono. 7-Hydroxy-8-n.ethyl-3-(3-ethoxycarbonylphenyl)-4H-l- 
benzopyran-4-one is obtained, m.p. 222". 

(b) As example 1. but using 2,6-dlhydroxytoluene Instead of 1 2 4- 
trlhydroxybenzene and 3-ethoxycarbonylphenylacetonItrile instead of 
4-«ethylphenylacetonltrile. 2.4.Dlhydroxy-3-methylphenyl-3'-ethoxy- 
carbonylbenzylketone Is obtained, m.p. 157». 

^""P^^ '""Pl* 36. but using 7-hydroxy-8-methyl-3-(3-trl- 

fluoromethylphenyl)-4H-l-benzopyran-4.one (100 «g) instead of 

7.8-dihydroxy-3-(3-methylphenyl)-4H-l-benzopyran-4-one. After 
extraction with ethyl acetate, the organic layer is washed with 
water, dried over magnesium sulphate, then evaporated under vacuum 

to give 3.4-dihydro-7-hydroxy-8-»ethyl-3-(3-trlfluoromethylphenyl)- 

ZH-l-benzopyran a. an oil. "h-NHR (ds-DMSO): S - 7.6 

U 4H.Aromaten-H): 6.7 (d.lH.Arom.-H) ; 6.4 (d. iH.Arom.-H) ; 

2.0 (S.3H.CH3). MS: m/e - 308 (M*). 

The starting materials are prepared a. follows: 

(a) A. example 8. but using 2.4-dlhydroxy-3-™ethylphenyl-3'.tri- 
fluoromethylbenzylketone instead of 2.4.5-trlhydroxyphenyl.4.- 
~t . be„,i,,,„„,. ^-Hydroxy-8-.ethyl.3-(3-trlfluoro.ethylphenyl)- 
4H-l-benzopyran-4-one Is obtained. «.p. 283-284' . 
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(b) As example I, but using 2 »6-dihydroxy toluene Instead of 1»2,4- 
trlhydroxybcnzene and 3-trlf luoromethylphenylacetonltrlle Instead of 
4-«ethylphcnylacetonltrlle. 2,4-Dihydroxy-3-ttethylphenyl-3*-trl- 
fluoronethylbenzylketone la obtained, a. p. 167*^* 

Example 49; As exaaple 40, but using 7,8-dliiethoxy-3-(4-aethyl- 

phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy- 

3-(4-fluorophenyl)-4H-l-ben2opyran-4-one. After evaporation of the 

filtrate, the residue is washed with water and dried under vacuun to 

yield 3,4-dihydro-7,8-dliBethoxy-3-(4-ttethylphenyl)^J-ben2opyran, 
■.p. 98-99*. 



The starting material is prepared as follows: 

a) 7,8-Dlhydroxy-3-(4-«ethylphenyl)-4H-l-b0nzopyran-4-one (2.7 g), 
described in example 9, is dissolved in dry acetone (50 ml). 
Pyrolyred potassium carbonate (4.14 g) Is added and the mixture is 
heated to reflux. A solution of methyl sulphate (3.78 g) In acetone 
(10 ml) is then added dropwise and heating is maintained for three 
•ore hours. After cooling, the solid is filtered and the solution is 
evaporated to dryness under vacuum. Water is added to the residue 
which is filtered, washed with an aqueous sodium hydroxide solution 
(1 H) then with water and dried. After crystallization in methanol, 

7,8-di»ethoxy.3-(4-methylphenyl)-4H-l.benzopyran-4-one is obtained, 
m.p. 135*. 

Example 50; As example 39, but using 7-hydroxy.8-methyl.3-(4-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) instead of 6,7-dihydroxy-3-(3- 
«ethylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic acid 
are used instead of dloxan/ethanol and sulphuric acid. The resulting 
oil ia finally purified by elution on a silica gel column (CHCl,) to 

yield 3,4.dihydro.7.hydroxy-8-methyl.3-(4-chlorophenyl).2H-l-benzo- 
pyran, m.p. 98-10O". 

The starting materials are prepared as follows: 
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(a) As example 8, but using 2,A-dlhydroxy-3-inethylphenyl-4'-chloro- 
benzylkctone instead of 2.4,5-trlhydroxyphenyl-4'-n,ethylbenzyl- 

ketone. 7-Hydroxy-8-™ethyl-3-(4-cblorophenyl)-4H-l-benzopyran-4-one 
Is obtained, a. p. 296-297*. 

(b) As example 1, but using 2,6-dlhydroxytoluene instead of 1,2,4- 
trlhydroxybcnzene and 4-chlorophenylacetonltrHe Instead of 4- 
aethylphenylacetonitrile. 2.4-Dihydroxy-3-«.ethylphenyl-4'-chloro- 
benzylketone is obtained, a.p, 167* . 

Example M : As exaaple 39, but using 6,7-dihydroxy-3-(4-amino- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) Instead of 6,7-dlhydroxy-3- 
(3-methylphenyl)-4M-l-benzopyran-4-one. The resulting oil 
corresponds to 3,4-dlhydro-6,7-dlhydroxy-3-(4-ai»lnopbenyl)- 
2H-l-benzopyran. It Is converted to the corresponding hydrochloride 
and also to the corresponding hemisulfate. 

The starting material is prepared as follows: 

a) 6,7-Dlhydroxy-3-(4-nitrophenyl)-4H-l-benzopyran-4-one 
Icp. J. Inst. Che». (Calcutta) 43, 234 (1971)) (1 g) is dissolved In 
250 ml of a mixture of dloxan and ethanol 1:1. Raney nickel (0.45 g) 
Is added and the mixture Is hydrogenated for 18 h at room tempera- 
ture, then filtered. The solution is evaporated under vacuum to 
about one third of Its original volume until a precipitate occurs 
which is filtered and crystallized In dloxan to give 6, 7-dlhydroxy- 
3-(4-amlnophenyl)-4H-l-benzopyran-4-one, m.p. 305-306°. 

Example 52; As example 39. but using 6,7-dihydroxy-3-(3-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) Instead of 6,7-dlhydroxy-3- 
(3-»ethylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used Instead of dloxan/ethanol and sulphuric acid. The 
resulting oil crystallizes to give 3.4-dihydro-6, 7-dlhydroxy-3-(3- 
chlor opheny I ) -2H-1 -benzopy ran . 



starting materials are prepared as foil 
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6 7-„,,yd,o,y-3-(3-chl,„phe„,l,.4„-,.t,„,„„„.,.„„. ^^^^^ 
m.p. Svo • ' 

(b) A3 example 1. but using 3-chlorophe„yl«eto„ltrile Instead of 
A-ethy phenylacetonltrlle. 2.4.5-TrlMroxyphenyl-3.-chlorobe„.yl- 
Ke..one Is obtained, m.p. 212*". 

fes^ A. «..pl. 40. i„, 6.7-aihydro,y.3-(3-trifl„.„- 
..th,lphe„,l)-«.,.be„„p,ra„-4.c„. (1.2 

of t fi „,t. th, 1. d,..„..d ,„ 

.ol«l.„ ...H.d .Uh dried ,„,^,,,. ,^ 

evaporated under vacuum to vlelrf i a j^i. j r , 

^ , ^ " y*^^** 3,4-dlhydro-6,7-dlhydroxy-3-(3-trl- 

fluoron,ethylphenyl)-2H-l-benzopyran. ».p. 139-ur. 

The starting materials are prepared as follows: 

llTl^T "''"'^ 2'*'^-iMroxyphenyl-3.-trlfluoro- 

»ethy benzylketone Instead of 2.4.5-trlhydroxyphenyl-V..ethyl- 
benzylketone. 6,7-Dihydroxv-3-M ►,4ir, . , 

trln„„o.«h,lb.„.yU«.„. 1. „bt.l„.d. ..p. 170-. 

4. „ Pnenyi; 4H-l-ben2opyran-4-ono. The resulting oil 

t « 3.4-dihyd„-,.8-dibyd„,y.3.(3-„„I.or».th,lph.„y»-2B-,. 
benzopyran, m.p. 99-100* / « i 
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The starting materials are prepared as follows: 

(a) As example 8, but using 2,3,4-trlhydroxyphenyl-3'-trlfluoro- 
methylbeniylketone Instead of 2,4,5-trlhydroxyphenyl-4'-»ethyl- 
benzylketone. 7.8-Dlhydroxy-3-(3-trlf luoromethylphenyl)-4H-l- 
benzopyran-4-one Is obtained, m.p. 225°. 

(b) As exariple 1. but using pyrogallol Instead of 1 ,2,4-trlhydroxy- 
benzene and 3-trlfluoro«ethylphenylacetonltrlle Instead of A-methyl- 
phenylacetonltrlle. 2,3,4-Trlhydroxyphenyl-3'-trl-f.luoro»ethyl- 
benzylketone Is obtained, m.p. 171». 

Example 55; As example 39, but using 7.8-dlhydroxy-3-(3-chloro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) Instead of 6.7-dihydroxy-3- 
(3-methylphenyl)-4H-l-benzopyran-4-one. Tetrahydrofuran and acetic 
acid are used Instead of dloxan/ethanol and sulphuric acid. The 
resulting oil crystallizes to give 3.4-dlhydro-7.8-dlhydroxy-3-( 3- 
chlorophenyl)-2H-l-benzopyran, m.p. 99-101°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2.3,4-trlhydroxyphenyl-3'-chlorobenzyl- 

ketone Instead of 2.4.5-trlhydroxyphenyl-4'-„ethylbenzylketone. 

7.8-DIhydroxy-3-(3-chlorophenyl)-4H-l-benzopyra„-4-one Is obtained, 
m.p. 258°. 

(b) As example 1. but using pyrogallol Instead of 1 ,2.4-trlhydroxy- 

benzene and 3-chlorophenylacetonltrlle Instead of 4-methyl phenyl - 

acetonltrllB. 2.3,4-Trlhydroxyphenyl-3'-chlorobenzylketone la 
obtained, m.p, 155°. 

22cam£le_56: As example 40, but using 7,8-dlhydroxy-3-(4-fluoro- 
phenyl)-4H-l-benzopyran-4-one (1.2 g) Instead of 6,7-dlhydroxy-3- 
(4.fluorophenyl).4H-l-benzopyran-4-one. After evaporation of the 
filtrate, the residue Is washed with water, dried under vacuum and 
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then purified by elutlon on a sllic, , , 

3.4.dlhydro-7.8-dlhydroxy-3-(4 T " " '° 

-..p. 166-168-. ' ^*-""°"P''-yl)-2H-l-benzopyra„. 

The starting materials are prepared as follovs: 
(a) As example 8, but using 2 3 ^ 

ketone Instead of 2,4 5-trlhv^ \'*'^''^°''yP''«"yl-*'-fluorobenzyl. 
M-Oibydroxy-3-C4-n:::;"^r^^^^^^ 

"•p. 289'. ^ ^ " J-benzopyran-4-one is obtained. 

--e and 4.1:" ^^^^^^^^^^^^ ^ ^ .^-tribydroxy- 

-etonltrile. 2.3.4-Xribydroxyp: l/;;"^^^ ^-tbylpbenyl- 
obtalned, „.p. ,520^ ^^"^^ * """o^benzylketone is 

^2a5!2le_57: As example 39 but u 1 

Mroxyphenyl)-4„-i.b,„ ' ° ^' 7-»ethylenedioxy-3-(4- 

The resulting oil crystallizes to T, *"'^-*'«""Py"n-4-one. 

oxy-3-(4-hydroxyphenyl)-2H.l-be„, ^•*~'^'''y'^"-'i.7-»ethylenedl- 
^ ' " ' benzopyran, n.p. I39-140'. 

^S^'^EleJS: As example 39. but using 6 7 dlb H 

'''^"^l>-^«-l-benzopyran-4-one (1 2 . > . '''''^''"''^-^-(^-Isopropyl- 
(3-»ethylphenyl)-4H-l-benzopyran*4 ' 7-dihydroxy-3- 

^alll.es to give 3.4-dibyd:oT 'd:^^^^^ '"^ '^^^"^""'^ 
2H-l-benzopyran. m.p. ,29 - ,3,, '''"''^-'-^^-^-P-Pylphenyl)- 
-e starting materials are prepared as folWs: 
«) As example 8. but using 2,4 S-trlSu^ 

benzylketone instead of 2 4 ^.'^'^''^'^^^''-yl-^'-laopropy,- 
k^tone. 6.7-Dihydroxy-3-(r;s ' "'^'^"^'-'^'--^''yll'enzyl- 
^« ^^tained. J,. 18 . « '"'"^^^^''^"^^>-*«-^-^e""Pyra„4-one 
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b) I. .,i„, »-l..pt,p„phe„,UcetonUr,l. 

benzylketone is obtained, o.p. 131-. 

~tl„lphe„,l)-,H-l-be„zopyra„-4-.„. (,.2 J 
M.o,j^,-(3-.ethylph.„,l,.4„-,.t„„p,„„.,.^_^ 

on,lo«th,lpl„»,l)-2„-,-t,„„p,„„_ ..p. ,„ . 

.1 10 . , .H. .«l«l„n boned to, 2 b. ov.po„t,o„ 

o bo „ «io„ o„d.r „d „,.t.ni..t,o„ .ko „„do. 1„ . 

° - H ll T '•'-""-'"«^-^<*-c"bo.,.otb,lpW„- 

yl) «-l-bo»zopy„n-4-„„. is „bt<,i„,d. ..p, j,,.,,,. 

b) A, o.„pl. b„ „,,„^ ^*.5-t,lbyd„xypkonyl-4.-cy.„„„thyl- 
bo .ylko on. ..„e.d Of 2.«.5-«lbyd„.ypH,„y,.,...«ky.b.„yl- 

:bT/'d''r"'"'*-''-"°°"'''''''"''>-*"-'-^-'»p-. 

la obtained, n.p. 258-260*. 

Of Lrrn ^-«=^-o».ethylphenyIacetonU.lle Instead 

of 4 aethylphenylacetonltrile. 2.A.5-Trihydroxyphenyl-4.-cyano- 
n-ethylbenzylketone 1, obtained. „.p. 19S-196-. 

fffr^ As example 39. but ^slng 6.7-dlhydroxy-3-(4-phenyl- 
8ulfonylaiDinoohcnvl^-An-i . ' v ynenyx 

6 1 Ail. V7 ^"-^-»>«""Py"n-4-one (1.2 g) instead of 
6,7-dlhydroxy-3-(3-«ethylphenvl)-4H-l k- 

Ine oil ^r^o^ 11. ^^Pnenyl) 4H-l-benzopyran-4-one. The result- 

The starting material is prepared as follows: 
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a) 6.7-Dlhydroxy-3-(4-amlnophenyl)-4H-l-benzopyra„-4-one (see 
Example 51al (538 mg) is dissolved In a mixture of dlmethyl- 
formamlde and water 15:85 (5 ml) and the solution Is heated to 90' 
In the presence of benzenesulfonyl chloride (210 mg). After 
15 minutes the pH has dropped to 3 and It is adjusted to 9 by 
addition of a 25 % sodium hydroxide solution. Benzenesulfonyl 
chloride (additional 143 mg) and 25 Z sodium hydroxide solution 
(total amount used: 1 ml) are added in the same way until the pH 
does not vary any more. Aqueous hydrochloric acid Is then added to 
lower the pH to 3 and the solution Is cooled until precipitation 
occurs. The precipitate is filtered, washed ilth water and dried to 

give 6.'-dlhydroxy-3-(4-phenylsulfonylamlnophenyl)-4H-l-benzopyran- 
4-one, m.p. 285-286'. 

^^^"P^^ A" ^''^-Pl^ *0. »»«t using 6.7-dlhydroxy-3-(3-ethoxy- 
carbonylphenyl)-4H-l-benzopyran-4-one (1.2 g) Instead of 6 7-dl- 
hydroxy-3-(4-fluorophenyl)-4„-l-benzopyran-4-one. After evaporation 
of the filtrate, the residue crystallize, to give 3.4-dlhydro-6.7- 
dlhydroxy-3-(3-ethoxycarbonylphenyl)-2H-l-benzopyran. m.p. 131-133-. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2.4.5-trlhydroxyphenyl-3'-ethoxycarbo- 
nylbenzyllcetone Instead of 2.4.5-trihydroxyphe„yl-4'-methylbenzyl- 
ketone. After purification by column chromatography (silica gel/ 

toluene :inethanol 100*5^ 7 ri-tk..j ^ y-. 

Au 1 K ^ '""-5^ ^•'-''l»'ydroxy-3-(3-ethoxycarbonylphenyl)- 

4H-l-benzopyran-4-one Is obtained, m.p. 217-218". 

(b) As example 1. but using 3-ethoxycarbonylphenylacetonitrlle 
instead of 4-»ethylphenylacetonitrile. After purification by column 
chromatography (silica gel/methylene chloride :.ethanol 20:1) and 
crystallization from a mixture of methanol and water. 2.4.5-trl- 

hydroxyphenyl-3'-ethoxycarbonylbenzylketone 1. obtained 
D.o. 177-17ft* 
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^"'"P^" 'i.'-<llhydroxy-3-(4-acetylan.l„o- 
phenyl)-4H-l-be„zopyra„-4-o„e (1.2 g) instead of 6.7-dlhydroxy-3-(3- 
.othylphenyl)-4H-l-benzopyran-4-one. The resulting oil crystallizea 

to give 3.4-dihydro-6,7-dihydroxy-3-(4-acetyla»i„ophenyl)-2H-l- 
benzopyran, m.p. 201-203* (88% purity). 

The starting material la prepared as follows: 

a) '-Acetyloxy-6-hydroxy-3-(4-acetylaminophenyl)-4H-l-benzopyran-4- 
one (see Example 65al (20 mg) 1, dissolved in « mixture of IN 
aqueous hydrochloric acid and ethanol 1:1 (10 ml) and stirred during 
12 h at room temperature. The solution la then extracted vlth 
dichloromethane, the dichloromethane layer ia washed with water and 
evaporated to dryness under vacuum to give 6.7-dlhydroxy-3-(4-acet- 
yla»lnophenyl)-4H-l-benzopyran-4-one, m.p. >310"' (dec). 

^""P^^ ^''-"'Pl^ t>»t using 6,7-dihydroxy-3-(3-methyl- 

8ulfonylphenyl)-4H-l-benzopyran.4-one instead of 6.7-dihydroxy-3- 
( 3-»ethylphenyl).4H-l-benzopyran-4-one. 3.4-Dlhydro-6. 7-dihydroxy- 
3-(3-methylsulfonylphenyl)-2H-l-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As example 8, but using 2.4.5-trlhydroxyphenyl-3'-methylsul- 
fonylbenzylketone Instead of 2.4.5-trihydroxyphenyl-4'-methyl- 
benzylketone. 6.7-Dihydroxy-3-(3-methylsulfonylphenyl)-4-H-l- 
ben2opyran-4-one is obtained. 

b) As example 1, but using 3-methylsulfonylphenylacetonltrile 
instead of 4-methylphenylacetonltrile. 2.4.5-Trihydroxyphenyl-3-- 
methylsulfonylbenzylketone ia obtained. 

Hia»El£Ji: As exao^le 39. but using 6.7-dihydroxy.3-(3-tert-butyl. 
P eny - H-l-benzopyran-4-one Instead of 6.7.dlhydroxy.3-(3-.ethyl- 
Phenyl -4H-l-benzopyran-4-one. 3.4-Dihydro-6.7-dihydroxy-3-(3-te t- 
butylphenyl)-2H-l-benzopyran 1. obtained. 
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The starting materials are prepared as follows: 

a) As example 8. but using 2,4.5-trihydroxyphenyl-3'-tert-butyl- 
benrylketone Instead of 2.4.5-trlhydroxyphenyl-4'-methylbenzyl- 

ketone. «i.7-Dlhydroxy-3-(3-tert-butylphenyl)-4H-l-be„zopyran-4-one 
Is obtained* 

b) As example 1. but using 3-tert-b«tylphenylacetonltrlle Instead of 
4-n.ethylphenylacetonltrlle. 2.4.5-Trihydroxyphenyl-3'-tert-butyl- 
benzylketone Is obtained. 

Ixa22le_65: As exacple 39. but using 7-acetyloxy-6-hydroxy.3-(4- 
acetyla«lnophenyl).4H-l-benzopyran-4.one (20 mg) Instead of 6 7-dl- 
hydroxy-3.(3-»ethylphenyl)-4H-l-benzopyran-4-one. The resulting oil 
crystallizes to give 3.4-dlhydro-6,7-dlhydroxy-3-(4-acetylamlno- 
phenyl)-2H-l-benzopyran, n.p. 201-203° (88% purity). 

.^o sr. I ting material Is prepared as follows: 

^.?-Dihydroxy-3-(4-aminophenyl)-4H-l-benzopyran-4-one (see 
Example 51a} (269 mg) Is dissolved In ethanol (3 ml). Acetic 
anhydride (4 ml) Is added and the solution heated to 70» for 2.5 h 
en eft overnight at room temperature. The resulting precipitate' 

hvd ''''' '° 7-acetyloxy-6- 

hydroxy-3-(4-acetylaminophenyl)-4H-l-benzopyran-4-one 
o.p. 265 - 266'. 

AS example 39. but using 7.8-dlhydroxy-3-(4-acetylamino- 
Pheny ) 4H-l-benzopyran-4-one Instead of 6.7-dlhydroxy-3-(3-methyl- 
Pheny )-4H-l-benzopyran-4-one. 3.4-Dlhydro-7.8-dihydroxy-3-(4- 
acetylaminophenyl)-2H-l-benzopyran 1. obtained. 

The starting materials are prepared as follows: 
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a) As In example 8. but using 2.3.4-trlhydroxyphenyl-4'-acetyl- 
amlnobenrylketone Instead of 2.4.5-trihydroxyphenyl-4'-»ethyl- 

ben.ylketone. ^8-DlMroxy-3-(4-acctyla.^nophenyl)-4H-l-be„^o- 
pyran-4-one Is obtained. 

b) As example 1. but using pyrogallol Instead of 1 ,2.4-trlhydroxy- 

benzene and 4-acetyla»lnophenylacetonltrlle Instead of 4-methyl- 

phenylacetonltrlle. 2.3,4-Trlhydroxyphenyl-4'-acetylaH.lnobenzyl- 
ketone is obtained. 

^'"^^^ ^""^^^ 39. but using 7,8-dlhydroxy-3-(4-carba»oyl- 

phenyl).4H-l-benzopyran.4-o„e Instead of 6.7-dlhydroxy-3-(3-»ethyl- 
phenyl)-4H-l-benzopyran-4-one. 3.4-DIhydro-7.8-dlhydroxy-3-(4-carba. 
inoylphenyl)-2H-l-benzopyran Is obtained. 

The starting materials are prepared as follows: 

a) As m example 8. but using 2.3.4.trlhydroxyphenyl-4'-carba- 
moylbenzylketone Instead of 2.4.5-trlhydroxyphenyl-4'-methyl- 
benzylketone. 7.8-Dlhydroxy-3.(4-carba«oylphenyl)-4H-l-benzo- 

pyran-4-one is obtained. 

b) As example 1. but using pyrogallol Instead of 1 .2.4-trlhydroxy- 
benzene and 4-carbamoylphenylacetonltr.le instead of 4-methylphenyl- 

acetonltrlle. 2.3.4-Trlbydroxyphenyl.4.-carbamoylbenzylketone Is 

obtained. 

l35H2le^ As example 39. but using 7.8-dlhydroxy-3-(3-n-propyl- 
sulfonylpbenyl)-4„-l-benzopyran-4-one Instead of 6.7-dlhydroxy-3- 

3-.ethylphenyl)-4H-l-benzopyran-4-one. 3.4-Dlhydro-7.8-dlhydroxy- 
3-(3-n-propylBulfonylphenyl)-2H.l-benzopyran Is obtained. 

The starting materials are prepar-,d as follows: 



a) As example 8, but uslne 2 3 &-h^*k j 

X ,^ ^ ^'^'^ '^^i'^y'l^^yphenyl-a'-n-propylsul- 

fonylbcnzylketone Instead of 2 4 5-rr<K a . f ui 

^•**^'^'^lMroxyphenyl-4'-inethvl- 
benzylketone. 7,8-Dlhydroxv-3-n-„ » ^ , 

yaroxy J (3-n-propyl8ulfonylphenyl)-4H-l- 
benzopyran-4-one Is obtained. 

b) As example 1. but using pyrogallol Instead of 1 .2.4-trlhydroxy- 
benzene and 3-n-propylsulfonylphenylacetonltrlle Instead of 
4.»ethylp,enylacetonltrlle. 2.3.4-mhydroxyphenyl-3.-n-p.opylsul. 
fonylbenzylketone is obtained. 

^-El^ As example 39. but using 7.8-dln.ethoxy-3-(3-carboxy- 

p™^^^^^^^^^ Of--.;,-., j...,.3.,3:::by.. 

phenyl) 4H-l-benzopyran-4.one. 3.4-Dlhydro-7.8-di«ethoxy-3-(3-„rh 
oxyphenyl)-2H-l-benzopyran Is obtained. 



The starting material Is prepared as foil 



ows: 



a) As example 49a but using 7.8-dlhydroxy-3-(3-carboxypbenyl)-4H-l. 
b zopy „- ,3,, 3^^j ^^^^^^^ 7.8-dlhyd oxy- !(4 

-.ethylphenyl)-4H-l-benzopyran-4-one. 7.8-Dl»ethoxy-3-0-c 
phe„yl)-4H-l-benzopyran-4-one Is obtained. 

^^Tf^ As example 39. but using 7.8-dlmethoxy-3-(4-carboxy- 

rr::: r vr^^--^^ 

"-~~)-2„!Lnzopy;^l\^^^^^^^^^^^^^^^ 
The starting material Is prepared as follows: 

^ o^^~ ^^^^^ — 

^ry dl^tVlfol X ; dlrr^-' '''''''^ 

acetic add Tt. 7 'J 

add. The solution Is heated at 70" for 5 h 
under vacuum to about one thIrH ^ / evaporated 

°f Its original volume. After 
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cooling, water Is added and a precipitate occurs which Is filtered 
an ,,Hl.ed 1„ methanol to ,lve 7.8-dl„ethoxy-3- .1 3 

•»ethoxyphenyl)-4H-l-benzopyra„-4-o„e. ^ 

Exaaple 71; As example 39, but usln» 7 « » , . 

. , *^ • ""^ "^^"8 '.B-nethylenedloxy-3-(4- 

carboxyphe„yl)-4H-i-benzopyran-4.one Instead of 6 7 d^K / , 
-.ethylphenyl)-4H-l-benzopyran-4-one 3 4 1 . '''-'''''^'''^^-'-^^ 

3-(.-carboxyphenyl)-.„.i:_pyr::\sCht^^^^^^ 
The starting materials are prepared as follows: 

a) As example 8. but using 2-hydroxy-3.4-methylenedloxyphenyl-4. 

citnTXtrrdr ^'^^^ 

phenyl-4'-carboxvh.n ^^ 2-Hydroxy-3,4-n.ethylenedloxy- 
rx H carboxybenzylketone Is obtained. 
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The Claims defining the invention are as follows i 
1. A compound of the formula I 



\/'\ / \ 

iJ i i (I). 



wherein the group or represents hydroxy; lower *lkoxy which is 
unaubstituted or substituted by hydroxy, lower -Ikoxy. amino, lower 
alkyla«l„o, di-lowor alkylamino, carboxy or lower alkoxycarbonyl; or lower 
alkanoyloxy; one of the radicals R- and R- represents hydroxy, lover 
aUcoxy, lower alkanoyloxy or lower alkyl ami the other one is hydrogen- or 
the groups OR and R. together for» a bivalent methyl-enedioxy radical ' 
Which is unsubstituted or substituted by 1 or 2 substituents selected from 
lower alkyl and phenyl, and R- is hydrogen; or the groups OR and R- 
together for» a bivalent methylenedioxy radical which is unsubstituted or 
substituted by 1 or 2 substituents sel. ced fron. lower alkyl and phenyl 
and R. ia hydrogen, and the ring B is unsubstituted or substituted by /to 
5 substitutents selected from lower alkyl, phenyl-lower alkyl 
diphenyl-lower alkyl, phenyl, lower alkanoyloxy, halogen, an^no, lower 
alkylamlno, di-lower alkylamino, phenylamino. lower alkanoylamino 
benxoylamino; lower alkylsulfonylaiaino, phenylsulfonylaiaino; lower 
alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl , carbamoyl, N-lower 
alkylcarbamoyl, N.H-di-lower alkylcarbamoyl, cyano, ureido, N-lower 
alkylureido. lower alkylaulfonyl; phenylsulf onyl ; lower alkyl- which is 
substituted by hydroxy, lower alkoxy, amido.. lower alklamino. di-lower 
alkylamino, halogen., carboxy or lower alkoxycarbonyl; lower alkc:=y which 
xs substituted by hydroxy, lower alkoxy, ^ino. lower aikyias^ino. di-lower 
alkylamino. halogen, carboxy or lower alkoxycarbonyl; C3-c,alkoxy; and 
bivalent methylenedioxy; 

or wherein the ring B is monosubstituted by hydroxy, „ethoxy or ethoxy. 
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provided that R- is other than hydroxy. «.thoxy or ethoxy. if the group or 

represents hydroxy, .nethoxy or ethoxy; or wherein the ring B is 

dlaubstituted by methoxy and lower alkoxy, provided in case of 

2.,4.-di»ethoxy substitution that r- and R- are other than methoxy. if the 

group OR represents methoxy; with the proviso that the ring B must be 

substituted, if R. is hydroxy and the group OR represents hydroxy or 

nethoxy; it being possible for all phenyl groups mentioned as such or in 

composed radicals to be unsubstituted or substituted by 1 to 5 

substituents selected from lower allcvl 1™^^ .iv 

m j.ower axjcyi, lower alkoxy, halogen, hydroxy and 

nitro; or a salt thereof. 



2. A compound according to claim 1 of the formula 1. wherein the group 
OR represents hydroxy, lower alkoxy or lower alkanoyloxy, one of the 
radicals R- and R- represents hydroxy, lower alkoxy. lower alkanoyloxy or 
lower alkyl and the other one is hydrogen; or the groups or and r- 
together from a bivalent methylenedioxy radical which is unsubstituted or 
substituted by 1 or 2 substituents selected from lower alkyl and phenyl, 
and R. is hydrogen; or the group OR and R- together form a bivalent 
methylenedioxy radical which is unsubstituted or substituted by 1 or 2 

substituents selected from lower aiin,i 

, '^"^^ phenyl, and R- is hydrogen; and 

the ring B is unsubstituted or mono substituted by lower alkyl. lower 
alkanoyloxy. halogen, amino, lower alkylamino. di-lower alkylamino 
Phenylamino. lower alkanoylamino. ben.oylamino; lower alkylsulfonyiamino, 
Phenylsulfonylamino; lower alkanoyl. benzoyl, carboxy. lower 
alkoxycarbonyl, carbamoyl. N-lower alkylcarbamoyl. H.H. -di-lower 
alkylcarbamoyl. cyano.- lower alkylsulfonyl; phenylsulfonyl; lower alkyl 
whxch is substituted by halogen, carboxy or lower alkoxycarbonyl; lower 
alkoxy Which is substituted by carboxy or lower alkoxy carbonyl; or 
Divalent methylenedioxy; 
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or wherein the ring B Is monosubstltutcd by hydroxy or -ethoxy 
provided that R' Is other than hydroxy, methoxy or ethoxy. If ^he 
group OR repreaentu hydroxy, methoxy or ethoxy; 

or wherel.-. the ring B Is dlsubstlt ated by n.ethoxy. provided in case 
of 2'.4'-dln.ethoxy substitution that R' and R" are other than 
methoxy. If the group OR represents methoxy; 

with the proviso that the ring B must be substituted. If R- i, 
hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutlcally acceptable salt thereof. 

3. A compound according to claim 1 of the formula I, wherein the 
group OR represents hydroxy, lower alkoxy or lower alkanoyloxy; one 
of the radicals R' and R" represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one Is hydrogen; or the 
groups OR and R' together form a bivalent methylenedloxy radical 
which Is unsubstltuted or dlsubstltuted by phenyl, and R" Is 
hydrogen; or the groups OR and R" together form a bivalent methyl- 
enedloxy radical which Is unsubstltuted or dlsubstltuted by phenyl 
and R- is hydrogen; and the ring B Is unsubstltuted or^fubftltuted' 
by lower alkyl. lower alkanoyloxy. halogen, amino, lower alkanoyl- 
amlno. phenylsulfonylamlno; carboxy. lower alkoxycarbonyl. car- 
bamoyl, lower alkylsulfonyl: lower alkyl which 1. substituted by 
halogen or carboxy; lower alkoxy which is substituted by carboxy or 
lower alkoxycarbonyl; or bivalent methylenedloxy; 

or wherein the ring B Is monosubstltuted by hydroxy or methoxy 
provided that R' Is other than hydroxy, methoxy or ethoxy. If ihe 
group OR represents hydroxy, mothoxy or ethoxy; 

or wherein the ring B Is dlsubstltuted by methoxy. provided In case 
of 2 .4 -dlmethoxy substitution that R' and R- are other than 
methoxy. If the group OR represents methoxy; 

vith the proviso that the ring B must be substituted. If R- i. 
hydroxy and the group OR represents hydroxy or methoxy; 
or a pharmaceutlcally acceptable salt thereof. 
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4. A compound according to claim 1 of the formula I, wherein the 
group OR represents hydroxy; lower Ikoxy or lower alkanoyloxy; one 
of the radicals R' and R" represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one is hydrogen; or the 
groups OR and R' together form a bivalent methylenedioxy radical 
which is unsubstituted or disubstltuted by phenyl, and R" is 
hydrogen; or the groups OR and R" together form a bivalent methyl- 
enedioxy radical which is unsubstituted or disubstltuted by phenyl, 
and R* is hydrogen; and the ring B ia unsubstituted orj^substituted 
by lower alkyl, lower alkanoyloxy, halogen, amino, lower alkylamino, 
di-lower alkylamino, or lower alkoxy which is substituted by carboxy 
or lower alkoxycarbonyl; or ring B is 3,4-dimethoxy-3ubstltuted; 
with the proviso that the ring B must be substituted, if R* is 
hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutically acceptable salt thereof. 

5. A compound according to claim 1 being 3, 4-dlhydro-6 , 7-dlhydroxy- 
3-( 3,4-dlmethoxyphenyl)-2H-l-benzopyran, 

6. A compound according to claim 1 being 3, A-dlhydro-7 , 8-dlhydroxy- 
3-{ 3 , 4-diroe thoxypheny 1 ) -2H-1 -benzopy ran • 

7. A compound according to claim 1 being 3, 4-dlhydro-6, 7^dlhydroxy- 
3-(4-methylphenyl)-2H-l-ben2opyran. 

8. A compound according to claim 1 being 3,4-dlhydro-6, 7-dlphenyl- 
methylenedloxy-3-(4-methoxyphenyl)-2H-l-benzopyran. 

9. A compound according to claim 1 being 3, 4-dihydro-6, 7-dlace toxy- 
3-(4-methoxyphenyl)-2H-l-ben2opyran. 

10. A compound according to claim 1 being 3. 4-dihydro-6 , 7-methylene- 
dloxy-3-(4-methoxyphenyl)-2H-l-benzopyran. 

IK A compound according to claim 1 being 3.4-dihydro-7 ,8-dihydroxy-3- 
(4-methoxyphenyl)-2H-l-benzopyran. 
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12 A compound according to clal„ 1 being 3. «-dlhydro-7.8-dlhydroxy- 
3-(4-methylphenyl)-2H-l-ben2opyran. 

13 A compound according to clal„ 1 being 3.4-dlhydro-7-hydroxy-8- 
n.ethyl-3-(3.4-dln.ethoxyphenyl)-2H-l-be„zopy, 



U A compound according to clal„ 1 being 3..-dlhydro-7-hydroxy-8- 
»ethyl-3-(A-chlorophe„yl)-2H-l-benzopyr. 



ran. 



15 A compound according to clal» , being 3.4-dlhydro-7-hydroxy-8- 
»ethyl-3-( 4-a,ethylphenyl) -2H-1 -benzopyran . 

16 A compound according to clal» I being 3. 4-dlhydro-7 .8-dlHydroxy- 
3-(4-hydroxyphenyl)-2H-l-ben^opyran. 

17 A compound according to clal„ , being 3.4-dlhydro-7-hydroxy-8- 
methyl-3-(4-„ethoxyphenyl)-2H-l-benzopyra„. 

dLy TZT 'r^^''"' " ' "^^"^ 3.4-dlhydro.6.7-.ethylene- 

dloxy.3-,4-(l-ethoxycarbonyl-l-propyloxy,-phe„ylJ-2H-l.benzopyran. 

19 A compound according to clalo. 1 being 3. 4-dlhydro-7-hydroxy-8- 
methyl-3-(4-a»lnophenyl)-2H-l-benzopyran. 

20 A co^ound according to clal„ I being 3.4-dl>.ydro-6. 7-dlacetoxy- 
3-(4-acetoxyphcnyl)-2H-l-benzopy, 



yran. 



21. A compound according to claln. , being 3,4-dlhydro-6. 7-dl- 
acetoxy-3-phenyl-2H-l -benzopy ran . 

22 A compound according to clal„ , being 3.4-dlbydro-7.8-dlphenyl- 
n.ethyle„edloxy-3-(3.4-dl„ethoxypbenyl,-2H-l-benzopyra„. 

23 A compound according to clal» 1 being 3.4-dlhydro-7.8-dlhydroxy-3- 
(3-oethylphenyl)-2H-l-benzopyran. 
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24. A compound according to claim 1 being 3,4-dlhydro-7,8-dihyd- 
roxy-3-(3-carboxyphenyl)-2H-l-benzopyran. 



25. A compound according to claim 1 
3-{4-aminophenyl)-2H-l-benzopyran. 

26. A compound according to claim 1 
3-( 3-methylphenyl)-2H-l-ben2opyran. 

27. A compound according to claim 1 
3-(4-f luorophenyl)-2H-l*benzopyran. 

28. A compound according to claim 1 
3-phenyl-2H-l -benzopyran . 



being 3,4-dihydro-7 ,8-dlhydroxy- 



being 3»4-dihydro-6, 7-dihydroxy- 



being 3,4-dihydro-6,7-dihydroxy- 



being 3,4-dihydro-; ,8-dihydroxy- 



29. A compound according to claim 1 being 3»4-dihydro-6 , 7-dihydroxy- 
3-{3,4-methylenedioxyphenyl)-2H-l-benzopyran. 

30. A compound according to claim 1 being 3,4-dihydro-6-n-hexyl-7" 
hydroxy-3-(4-methoxyphenyl)-2H-l-benzopyran. 

31. A compound according to claim 1 being 3»4-dihydro-7 ,8-dihyd^oxy" 
3-( 3-f l\jorophenyl)-2H-l-beniopyran . 

32. A compound according to claim 1 being 3,4-dihydro-6 , 7-dihydroxy- 
3-(3-fluorophenyl)-2H-l-benzopyran, 

33. A compound according to claim 1 being 3, 4-dihydro-7-hydroxy-8- 
methyl-3*(3,4-niethylenedioxyphenyl)-2H-l-benzopyran, 

34. A compound according to claim 1 being 3,4-dihydro-7-hydroxy-8- 
methyl.3-(3-ethoxycarbonylphenyl)-2H-l-ben2opyran. 

35. A compound according to claim 1 being 3»4-dihydro-7-hydroxy-8- 
methyl-3-(3-trlfluoromethylphenyl)-2H-l-benzopyran. 



36. A compound according to claim 1 ^ / j 

3-a , K , ^ 3.«-dihydro-7.8-dlmetho.xy 

3 (*-n.ethylphenyl)-2H-l-benzopyran. 

37 A compound according to claim 1 being 3. A-dihydro-7-hydroxy-8- 
n.ethyl-3-(A-chlorophenyl)-2H-l-benzopyran. 

38 A compound according to claim 1 being 3..-diHyd.o-6. 7-dibydro.y- 
3-f4-aminophenyl)-2H-I-benzopyran. 

39 A o d according to claim 1 being 3..-diHydro-e. 7-dibydro.y- 
3-(3-chlorophenyl)-2H-l.benzopyran. 

40. A compound accordine to cla-im i k i 

3-r3-tr4fl u , 3.'^-dihydro-6.7-dihydroxy- 

3 (3 ''^l"«oromethylphenyl)-2H-l-benzopyran. 

Al. A compound accordine to cla<™ i ». 4 

3-(3-trlfl u , 3.4-dihydro-7.8-dihydro,y- 

3 (3 t'^l"uoromethylphenyl)-2H-l-benzopyran. 

« A compound according to clain 1 being 3..-diHydro-7.8-diHydro.y- 
3 t3-chlorophenyl)-2H-l-benzopyran. 

43. A compound accordine to claim i •> , . 

3_U n V V * ^ 3.4-di^ydro-7.8-dihydroxy- 

3 <*-nuorophenyl)-2H-l-benzopyran. 

44. A compound accordine to r1:.<™ i u ^ 

dloxy-3-(« hvH K 3.*-«Jlhydro-6.7-methylene- 

aioxy 3 (4-hydroxyphenyl)-2H-l-benzopyran. 

45. A compound according to claim i u j 

3-(-.sopropylpHenyl>-2H-i:b:::o:y:a::"^ 3..-dibydro-S.7-dibydroxy- 

45 A compound accord!., to clai. 1 .ei„, 3 .4-dihyaro-6. 7-dihydroxy- 
3-(4-ethoxycarbonyl»ethylphenyl)-2H-l-benzopyran. 

3"(*4-pZr U^"r'*" ' 3..-diHydro-S.7-diHydrox>- 

(4 P»'«"yl-lfonylaminophenyl)-2H-l-benzopyran. 
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48. A coBpound according to claim l being 3,4-dihydro-6,7-dihydroxy- 
3-(3-ethoxycarbonyl phenyl)-2H-l-b©nzopyran. 

49. A compound according to claia 1 being 3.4-dlhydro-6,7-dihydroxy- 
3- ( 4-acetylaaiinophenyl ) -2H-l-benzopyran . 

50. A pharmaceutical preparation containing a compound of formula I 
according to any one of claims 1 - 49, or a pbarmaceutically acceptable 
Bait thereof, together with one or more pharmaceutical ly acceptable 
carriers • 

51. A method for the treatment or proplyaxis of a condition in an 
animal, including a human, which comprises administering to said aniaal an 
effective amount of a compound according to any one of claijns 1 to 49, 
characterized in that oaid condition, is responsive to improved 
hemorheological parameters, inhibition of platelet aggregation and 
phosphodiesterase, calcium antagonist activity, improved peripheral 
oxygenation, inhibition of 5-lipoxygenase and/or 12-lipoxygena3e or 
antioxy dative activity, 

52. The method according to claim 51 for the treatment or proplylaxis of 
a vascular disease. 

53. The method according to claim 52 wherein said disease is 
intenaittent claudication, artherosclerosia, thrombotic diseases, 
myocardial ischemia, myocardial infarct, coronary diseases, cerebral 
.schemia. cerebral infarct, diabetic micronangiopathy, arterial ulcer, 
Raynuad'B syndrome, vasospasm, chronic venous Insufficiency, venous ulcer 
or haemorrhoids, 

54. The method according to claim 51 for the treatment or proplylaxis of 
inflammatory disease, hypersensitization, asthma, or skin disease 
including psoriasis. 
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«) reducing a compound of the formula ii 



r 



RO^ 0 
\ ^ \ / \ 
• • • 



(II) 



vhereln the group CXiXe represents a carbonyl group and the dotted 
line represents a bond or no bond, or wherein CX1X2 represents a 
hydroxymethylene group and the dotted line represents no bond, and 
OR, R*, R" and ring B are as defined under formula I or represent 
radicals which are convertible to the groups OR. R* , R" and/or 
ring B as defined under formula I by reduction, optionally with 
simultaneous reduction occurring within the groups OR, R* , R" and/or 
ring B, or 

b) reducing a compound of the formula III 

f - - 
/\ A 

i II i (III). 

I B It 
• • 

wherein OR, R* , R" and ring B are as defined under formula I or 
represent radicals which are convertible to the groups OR, R' , R" 
and/or ring B as defined under formula I by reduction, optionally 
with simultaneous reduction occurring within the groups OR, R* , R" 
and/or ring B, or 



c) reducing a compound of the formula IV 

^\ A 

i ii i (IV). 

♦ 

I B 11 

wherein OR, R' , R" and ring B are as defined under formula I or 

represent radicals which are convertible to the groups OR, R' , R" 

0 

and/or ring B as defined under formula I by reduction, and X is an 
anion, optionally with simultaneoua reduction occurring within the 
groups OR, R', R" and/or ring B, or 



(V). 



d) reducing a colipound of the formula V 

r 

""n ^\ A /"«■"■ 

I U I 

I B U 

wherein the group NR,Ri represents a tertiary amino group and OR, 
R* , R" and ring B are as defined under formula I or represent 
radicals which are convertible to the groups OR. R" , R** and/or 
ring B as defined under formula I by reduction, optionally with 
simultaneous reduction octurrlng within the groups OR, R« . R" and/or 
ring B; 

and/or. If desired, converting a resulting compound of formula I 
Into another compound of formula I. and/or converting a resulting 
salt Into the free compound or Into another a4lt, and/or converting 
a resulting free compound of the formula I having salt-forming 
properties Into a salt, and/or separating a resulting mixture of 
stereoisomers or optical Isomers, such as a dlastereolsomerlc 
mixture. Into the Individual stereoisomers, optical Isomers or 
enantiomeric mixtures, respectively, and/or splitting enantiomeric 
mixtures, such as a racemate, into the optical Isomers. 

56. A compound whenever prepared by the method according to claim 55. 

57. A compound, of formula I as shown in claim 1, said compound, 
substantially as herein described with reference to any one of the 
Examples . 



58. A method for the preparation of a novel compound of the 
formula I as shown in claim 1, said method substantially as 
herein described with reference to any one of the Examples. 
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A compound prepared by the process claiined in claim 58. 



DATED this 8th day of October, 1990. 



ZYMA SA 

By Its Patent Attorneys 
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